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STATE OF NEW YORK: 


DEPARTMENT OF AGRICULTURE, 
Axupany, March 7, 1895. 


To the Assembly of the State of New York: 

I have the honor to herewith transmit the Thirteenth 
Annual Report of the Director and Board of Managers 
of the New York Agricultural Experiment Station at 


Geneva. 
I am, respectfully, 


FRED. OC. SCHRAUB, 
Commissioner of Agriculture. 





CONS D008.) Aa heed’ ea a ate 
iy, vod heer hit? 
ie ees. ae py bp ts . 





’ 
’ 4 
° ; an ‘ f bide “ as 
‘ Ah a ny A : ‘ 
¥ ll 
To y . ! 
4 7 é 
rt ig ‘ on ae Th 
’ o > - : 
A , Se A Plas : 
Le cay 
5 : , 
¥ yy , 
7 a * i r rn 
x N; c " 
i Maa . a 
r’ ad v ¢ 





' 
‘al 
; 
i 
! 4 
he a.* y dd 
{ . (} 
} ’ 7 t iy 
* oF " & 
: we ‘AS ‘ 
; ‘ hd - 
5 i 
y ~ 
hs i : 
i fy 
i 
¥ . 
* 
{ 
as - ’ 
} 7 i 4 , * 
7* 
=" 
‘ . 
: - 
b ' 
"i 
“ie z ‘ i 
i ee 
a ( 
oF . ! 
; 
ny 
gh : 
al, M 7 
: / 
‘ ' 
TGs 
q i 
7 
S/he one ee 
» } 
tat f 
: ty \ A 
va he 4 
¥ 
D Be icy ie 





i 





7 Pe ee ee ee wwe em 





de aes ete 


ORGANIZATION OF THE STATION. 


BOARD OF CONTROL. 


ROSWELL P. FLOWER, Governor... ..... Albany. 
ety Y , FTESICCtL .. wwe re het ce Rochester, Monroe County. 
MTU ONES SS pecececcsctcseccenss Geneseo, Livingston County. 
he oS TTS A Be Fonda, Montgomery County. 
Sere NA OCHOA sites cecce sees Geneva, Ontario County. 
OS SAN nr Watkins, Schuyler County. 
SEE TMT Oe, cs wen ysvevieceacss Geneva, Ontario County. 
Reema te BATONS oe eee chewcicees Middle Hope, Orange County. 
Mant ini VAN BUREN IVES ............. Potsdam, St. Lawrence County. 
DURE PECIEGNIGY s..Syiehic ele cvs ssieiet ees Watertown, Jefferson County. 


, Sin LLOND OP PICERS-: 


RMR MPRIEMEI tht syns 1 c'e'e di oba als geass Lied ws «a's 2 sre e's Dr. PETER COLLIER. 
EI RS Se WM. P. WHEELER. 

ME TRAM hs okey sieeare ath bss we aisle ee vhs > S. A. Beacu, M. S. 
PreetacericrOLuiculturist. oo. cacc a. cece ce nets slcees WENDELL PaDDOCK, B. S. 
NN oie ah oes Sas wm, wceisie ste scele e'aid eee oe L. L. VAN SLYKE, Ph. D. 
PERT MRLIEITIIB Gio, so i uclospofids 010 nice te o-ceee ales CG, G. JENTER, Ph .C, 
I ITEMISCLETTIISG 2 2. 5.5 a's 9 0.8 oid in. 0 Soo Geass eae ele: oxate A. L. KNISELY, B. S. 
PBeibbAND CHOMISt. ..... sce cecececcvees tied & beta g Wr Be CADDY (PhiaGy 
BEMaITPe TGINIISG. . oo esi dk eg bc ccc cee ¥ oleae scents EA COOR ED etn 
SE ETATACSTIETUISULG icicle aia o/s Ais sp alcle'b cie.s'e e.0ie.e aoe v's *H. H. SEELY, A. B. 
Entomologist............. Gis "arse Satara sas? eh a aes + F. A. Srerine, M. S. 
Entomologist............. MN i CUS Vat + Victor H. Lowe, B. S. 
MMIMLTLIIT ISG sos ochev ovis cies sabes ess sc cies Sey pre GEORGE W. CHURCHILL. 
Sercana Stenographer ;.....0 ics cesccecsce ewes FRANK E. NEWTON. 


Post-office address: Geneva, Ontario county, N. Y. 


—_—— 


* Connected with Fertilizer Control. + Connected with Long Island Branch Station. 
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THIRTEENTH ANNUAL REPORT 


OF THE 


Board of Control of the New York State Agri- 
cultural Experiment Station. 


TREASURER’S REPORT. 
Geneva, N. Y., October 1, 1894. 
To the Board of Control of the New York Agricultural 
Experiment Station: 
The treasurer of the Board of Control respectfully submits 
the following report for the year ending September 30, 1894: 
WILLIAM O’HANLON, 


Treasurer. 


Maintenance Account. 


Received from the Treasurer of the State of New 

York, for the 12 months ending September 30, 

1894, in pursuance of resolution of your board, $40,000 00 
Balance on hand September 30, 1893............. 1,586 74 


noni SS ei a ee . $1,586 74 


————_- 








I have expended during the 12 months ending September 
30, 1894, $40,906.01, vouchers for which, duly audited by the 
special auditing committee of the Board of Control, have been 
furnished to the Comptroller of the State of New York. 

Properly classified, the expenditure has been as follows: 


By expenses of Board of Control .......... incre $753 46 
ieyecartage, express and freight .....2.,.2..0...-. 540 00 
Pyaarmeimplements and tools’... . 6.6 6o ewe we oe 332° 75 


/ 
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Br Pel Ss ot eRe, ee ee eek, ee ee ae $524 27 
BV EAS. Wad dine a ete hae ne Male EP ata 3 er 579). 27 
By general supplies®. (tgs 0 fo ae, se 2,675 48 
By Jabber wenn okie eos, weenie sy, by ae 14,921 34 
TS VAR TRI AS esc blag Sse cet tue ocd a si atinne ute okies ea 201 97 
By mantire and fertilizer: “4-505 268. 25 eee ae 172 50 
By miscellaneous expenses. 20. .0.. ake 84 00 
BY PTA oy days aA sean eee ee eee 1,332 96 
De EREODITE So ihage uhh ax): » ait be ue pa ae ann 1,518 37 
PVRS ALATIOS fot us?sss tate ces a «oats ais 4 iangie st an eee 12, 793.20 
PMEBtALIONGTY., sou. + sis ene | ce pean OR rr 8°4 20 
By telegraph and telephone... .. 24 ey ee 90 49 
By traveling expenses. -y2.'a. 50) ee 1,062 22 
USS WALLOD 1% mieliere ai Me ard obi adh see ha. She ee ase 232 00 
ay larm:and rounds *.'.0.. lees «pee $78 18 
By ANSUTANCE! e260. .). 8 cece a a 254 66 
svi livevstoek vay ks)... (c's. 5 site oye case ate ee 149 00 
By scientificcappsrabtus,: 2). ee yee eee } Q45 45 
SV PTECHNOUSE 8) teks 4): reece ate ans are cates O72 64 
SH PMY TETGU TO He sete cg ie poarels os onde Seakeie ateet n 12 00 
By laboratory departments. .7. see pe ee _ . 890-00 
$40,906 OL. 
Balance on:hands, iia soa) Wether unre. it ee 680 73 








$41,586 74 


ee ee 
oS SE eee 


Expense of Bulletins and Enforcing Provisions of Chapter 437, 
Laws of 1890. 


REckIrtTs. 


Balance on hand September 30, 1893.......:0.... $1,667 11 
teceived from the Comptroller of the State of 
INGA OOTK (So TRASr ae) Se toc Ghee cera eet a ae 








$11,667 11 


ae oe 
- 


OR 10,000 00 























New York AgxiovtturaL ExpertMent Station. 3 
BY EXPENDITURES. 
CR a Pee S631 42 
© Chemical apparatus .......... bor cee Meta iea aes t 412 73 
Merixpress, ireight and cartage ....4........ 000s 005. 18 97 
Sy, eS ce el ee wet bee 553 383 
I re le as 714 89 
Mei) ok eye Uv ee alien 75 00 
fe Miscellaneous expenses ...... 0.5.4. 005 cece eee 19 15 
| Printing and bulletins........... Notre LSA re A 4,137 92 
PREM yk eos de eda ck eave eee 4,159 25 
II et 22S PIL) i ee Ie 161 08 
a MPAVEL Sa... peer ea egal ee aa CLA Re ie 544 72 
EME rt fe 8 ee eek bas T 50 
Te TE ERC See a a a ea Rue 2 32 00 
I ee ein eye eee Dik ild eee chee hes 16 95 
q $11,569 91 
TETANY ol. ic ccc ewes css ecu ndlues “7 20 
; TS 6 PS a PP ss al alae Lovee bs whee ans Sas $11,667 11 
i t 2 
tS Postage Account. 
x: 
q Recerets. 
; = balance on hand September 30,.1893............. $540 00 
Received from the Comptroller of the State of 
Mr ee a Be 3,000 09 
$3,540 00 
‘ EXPENDITCRES. PGT, 
a SI EROS DU Se aha ee ae POO Se 698"00 
ne OE er ai 842 00 
é $3,540 00 . 


I have received from the Comptroller of the State 
of the appropriation under chapter 675, Laws of 
1894, and have expended, upon vouchers audited 
by the Commissioner of Agriculture ........... $230 76 
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I have received from the Comptroller the appropri- 


ation, for repairs to farm buildings, of ....:.... $1,000 00 
T have expended, (5. acc... sed ‘ 130 17 
IDAIAUCO OU OE TG 4! Girona ck wok ake ha ca Phi. < $86y 83 








I have received from the Comptroller, for forcing-houses, 
$5,000, and have expended for their construction, under resolu- 
tions of the board and contract for the same, $5,000. 

Vouchers for all these expenditures, duly audited by the 
special auditing committee of the Board of Control, have been 
furnished to the Comptroller of the State of New York. 

I have remitted to the State Treasurer $166.88, the amount 
received for produce sold during the past fiscal year. 
| I have a balance of $72.50 from appropriations for cold- 
storage, icehouse and completion of laboratory. 


a Ne ee ee a ae ee 









Report oF THE Drrecror. 


PETER COLLIER, A. M., M. D., Ph. D. 


-To the Board of Control of the New York Agricultural 


Experiment Station : 


GrntLemEN.— I submit herewith the thirteenth annual report 


_- of the Experiment Station for the calendar year 1894. 


During the past year the executive committee of the Board of 
Control have continued their meetings at the station, at which 


meetings the detailed monthly statements of the several mem- 
bers of the staff have been submitted by the Director for con- 


sideration, also a brief statement of the work of the coming 


’ month and necessary expenses to be incurred. 


At such meetings also the treasurer has furnished a statement 


of the expenditures and the balances remaining of the several 


appropriations for the station, general and special, so that 
through their committee the Board of Control have been con- 


_ stantly advised of the nature and progress of the work being 


carried forward by each member of the staff and of the labor 
forceemployed. Theauditing committee of the Board of Control 
have met as usual the first Friday of each month. 

_ Some of the Principal Improvements Made During 18094. 

| Grading around vegetable forcing-houses, terracing, sodding 


terraces and lawn in front and around the houses, and making 


roadways. 


- Completing banks around icepond by re-enforcing with earth” 


from the hillside about 10 rods distant. 
A great improvement has been made in the pasture field by 


_ strengthening the banks of the creek running through it and 
_ stoning them up where they were weak and liable to break and 
destroy the icepond, or cut through and follow old water- 
oe courses, 


ee 2 


The old planthouse has been taken down and the material it 


contained has been used, so far as available, in the construction 


Be 


6 Report or THE Director (F THE 


of a new house on a site just east of the vegenie forcing: tances 


-bwilt in 1-93. The old excavations under and around the house 


removed have been filled afd partially graded off for laying 
down in lawn the coming spring. 

A very convenient and commodious root-cellar has been built 
out of the stones and brick left out of the walls of the old plant-_ 
house. The earth dug from the cellar, added to that excavated 
from the new greenhouse site, was used to grade up where the 
planthouse formerly stood. The earth necessary to complete 
the filling was taken from the bank in the pasture field men- 
tioned in connection with the work at the icepond. | 

The office and potting shed in connection with the old green- 
house has been moved to a site just south of the windmill, 
placed on a foundation taken from the old walls, and will be 
used for storing fertilizers. | 

A two-inch matched hemlock floor has been laid in main alley- 
way, in horse barn, and a system of ventilation provided by 
cutting through the walls.. The old cistern on the north of the- 
front Wall was drained from the bottom, and holes cut from the 
stable into this to provide additional ventilation on this side. It 
has also given us a dry wall on this side, and much improved the 
sanitary condition of the stable. | 

A new floor has been laid through the main alley of the pig 
barn also, and ventilation provided as in the instance of the horse 
stables above mentioned. Repairs have been made to a greater 
or less extent on all of the buildings connected with the station. — 

A flagstaff 100 feet high, for displaying weather signals, has 
been er “ected to replace ‘tite old one w hich was carried sie by 
the wind. 


Bulletins Published During the Year 1894. 


Bulletin No. 64, January, pp. 24.—Strawberries. Part I. 
Some Experiences with Strawberries. Part Il. Strawberry - 
Crosses. 

Bulletin No. 65, January, pp. 135.— Investigation Relating to 
the Manufacture of Cheese. In five parts. Part LV. 

Bulletin No. 66, January, pp. 24.— Analyses of Commercial — 
Fertilizers Collected in the Fall of 1893. ‘ 
Bulletin No. 67, February, pp. 23.— Experiments in Prevent-— 
ing Pear Scab in 1893. . 


: 


‘ s 
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Bulletin No. 68, March, pp. 45.— Investigation Relating to the 
Manufacture of Cheese. In five parts: Part V. Fat in Milk as 
a Practical Basis for Determining the Value of Milk for Cheese- 
making. a 

Bulletin No. 69, March, pp. 53.— Vegetables Grown for 
Exhibition. 

Bulletin No. 70, April, pp. 17.— Some Reasons Why the Legal 
Milk Standard of New York State Should be Changed. 

‘Bulletin No. 71, May, pp. 22.—Some Reasons Why there 
Should be a Legal Standard for Cheese in New York State. | 
* Bulletin No. 72, June, pp. 8.— Preventing Leaf Blight of Plum 


and Cherry Nursery Stock. 


Bulletin No. 73, July, pp. 33.— Analyses of Commercial Fer- 
tilizers Collected during the Spring of 1894. 

Bulletin No. 74, September, pp. 26.— Observations on the 
Application of Fungicides and Insecticides. 

Bulletin No. 75, September, pp. 22. ‘In two parts: Part I. 


Some Insects Injurious to Squash, Melon and Cucumber Vines. 


Part If The Asparagus Beetle. 

Bulletin No. 76, October, pp. 18.— Notes on Strawberries for 
1894. 

Bulletin No. 77, November, pp. 29.— Comparison of Different 
Breeds of Dairy Cattle. In three parts: Part I. The Cost of 
Milk Production. 

Bulletin No. 78, November, pp. 28.— Comparison of Different 
Breeds of Dairy Cattle. In three parts: Part II. The Cost of 
Butter and Cream Production. 

Bulletin No. 79, November, pp. 21.— Comparison cf Different 


_ Breeds of Dairy Cattle. In three parts: Part I{!. The Cost of 


Cheese Production. 

Bulletin No. 80, November, pp. 51.— Alfalfa Forage for Milch 
Cows: The Results from Rations Containing Alfalfa and Those 
Obtained from Some Other Summer Rations. 


’. Bulletin No. 81, December, pp. 13.— Variety Tests with Black- 


berries, Dewberries and Raspberries. Raspberry Anthracnose. 


Experiments with Poultry and Swine. 
1. Continuation of breeding experiment with laying hens. 
2. Chicks raised in connection with above. 
3. Feeding experiments with pigs of different breeds. 
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Chemistry. 


. Investigation relating to the manufacture of cheese in fac- 


tories during the season of 1894. 


. Study of the composition of milk, cheese and whey. 
. Influence of artificial acids in cheese-making upon the yield 


and quality of cheese. 


. Variation in rennet test with milk of different cows. 
. Loss of milk constituents in cheese-making. 
. Relation of composition cf milk to vield of cheese. 


Determination of casein, albumen and albumose in milk. 


. The cost of milk production with different breeds of cows. 
. The cost of butter and cream production with different 


breeds of cows. 


The cost of cheese production with different breeds of cows. 


Comparative profits derived from selling milk, butter, cream, 
and cheese. 

Experiments with different forms of nitrogenous fertilizers. 

Analyses of commercial fertilizers. 


Horticulture. 


. Forcing vegetables. 
. Testing varieties of small fruits, grapes, stone fruits and 


pomaceous fruits. 


. Plant breeding for the purpose of originating improved 


varieties of fruits. 


. Treatment of pear seedlings for prevention of leaf blight. 
. Treatment of pear orchard for the prevention of scab. 
. A study of raspberry ara etor and testing methods for 


controlling the same. 


. A comparison of apparatus for applying fungicides and 


insecticides. 


. A study of a Bermuda lily disease. 


Entomology. 


. A study of insects injurious to squash, melon and cucumber 


vines. 


. A report on the asparagus beetle. 
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3. A study of insects infesting late cabbages. 

4. Investigation as to the prevalence of the San José scale 
insect and remedial measures for same. 

5. Investigation of a Lecanium scale insect occurring on various 
woody plants, and which is especially injurious to plums, - 
and experiments in fighting this insect. 


The Investigation of Different Breeds of Dairy Cattle. 





In the investigation which now for several years has been con- 

tinued at this Station of several leading breeds of dairy cattle, 
there has somewhat widely if not generally existed a misconcep- 
tion as to the leading object and aim of this investigation, which, 
while arising naturally enough, has largely tended to eclipse 
what has appeared to be the more important subjects of investi- 
gation and directed attention to other matters of less importance 
- and to conclusions less valuable, at least in this, that the data 
at hand were too limited to draw other than but limited 
conclusions. } 

For example, it has not been contemplated to carry forward, 
even upon a limited scale, what may be termed “a battle of the 
breeds,” nor has it been proposed to carry forward a series of 
either breeding or feeding experiments with our cattle. 

Whatever conclusions may be drawn from the elaborate test 
made with selected representatives of three of our leading breeds 
of dairy cattle at Chicago, it would hardly appear possible to 
determine the relative value of the different rations fed these 
animals, even without consideration of the ulterior effects upon 

the animals themselves. Nor indeed is our present knowledge 
of feeding such that we may feel certain that even by a mere 
‘interchange of rations the several herds under investigation at 
Chicago would not have given results widely different from those 
secured. When, in addition, we consider that the representatives 
of these several breeds were solely selected for this competitive 
trial on account of their exceptional and estabJished superiority, 
the practical worthlessness of this series of tests is obvious, 
giving, in fact, no practical result of any value whatever to the 
average dairyman as a guide to him in the management of his 
herds, by which, with increased knowledge, more valuable 
practical results could be secured. 
2 
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We have at the Station, mainly as gifts outright to the State 
by the several breeding associations, representatives of seven of 
our leading breeds of cattle. In no case has any animal been 
added to the herd, having already established a record, and in 
nearly all cases the animals were secured as young calves, those 
having, however, been chosen which, from their pedigree and 
the performance of their ancestors, gave reason to suppose that 
they would prove satisfactory representatives of their several 
breeds. While, as a rule, the herd is composed of valuable ani- 
mals, it is a matter for congratulation rather than regret, that 
there is not among the number any animal which may be 
counted in any way phenomenal, nor is there an animal so 
exceptional that she may not illustrate the typical characters of 
the breed in the many ways by which such types may be 
recognized. 

Of these seven breeds, six are of those which, in one section of 
the world or another, have for many generations held an estab- 
lished and deserved position. The exception is a breed largely 
developed by a single breeder in this State, but from an ancestry 
contemporaneous with those of our oldest breeds. 

It is idie, therefore, to have anticipated that any fair tests 
were likely to disprove the practical conclusions which in some 
cases a century at least of experience had fully established, nor 
has the work of the Station been in the past nor at present is it ~ 
being prosecuted to such end. 

In short the work upon which this Station is engaged is in the 
comparison of the different breeds, and not in competition 
except incidentally, and thus far there have been developed such 
valuable results as to fully justify all time and expense. While. 
it is doubtless true that no two samples of milk, even of the 
same cow, are quite alike, itis more true that marked differ- 
ences characterize the milk of different breeds, and that these 
differences have been perhaps established by many centuries of 
accidental or intentional conditions. These differences exist and 
will probably continue and will probably come to be recognized 
ultimately in determining the special purpose for which a dairy 
is intended. To declare, therefore, that a certain breed, in a cer- 
tain section and for a certain purpose, is likely to prove most 
desirable, by no means is to give to such breed any other than a 
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local advantage, which even a change of location or other condi- 
tion might not modify. | 
I have already disclaimed any intention in our investigation of 
entering upon feeding experiments other than those incidental 
to our work. In our ordinary practice we use in winter feeding, 
besides different havs, roots and ensilage, and during the grow- 
ing season hay and various forage crops, with more or less grain 
continuously, and are enabled thus to study the effect of the 
_.several rations fed, as has been already shown in another porti n 
of this report; but the aim has always been to give what would 
be admitted to be a good ration, differing as it naturally would 
in the different seasons, rather than to study certain rations 
the effect of which was to be determined. Therefore it 
rarely if ever hanpens that a single grain feed has been given, 
but varying mixtures of those most convenient for feeding and 
introducing such changes as seemed desirable. In this manner 
there has accumulated a vast amount of data, indirectly ascer- 
tained, as We may say, in our investigations, but none the less 
valuable, as tending to throw light upon the question of food 
rations, and this data it is proposed to present from time to time, 
in bulletins, as the work progresses. 

Finally I can not refrain from again quoting from an address- 
made many years ago by Professor Samuel W. Johnson, the vete 
ran director of the Connecticut Agricultural Experiment Station 
of New Haven, who in urging the importance of such an investi- 
gation as has been now for several years in progress at this 
Station, declared: “In some scientific books the opinion is con- 
fidently put forth that if you increase the quantity of fat in 
the fodder you increase the relative quantity of butter in the milk. 
It is a matter of some consequence to know these things. When 
we have made four or five series of careful experiments in which 
we have weighed the milk in all its parts; the fat, casein, the 
sugar and salts, separately, and we have weighed the food in all 
its parts in the same manner, so that we know exactly what 

is went into the cow and what came out of her, we are in a position 
to know what are the facts. Itis not my opinion or your opinion, 
it is not a case of “I guess so,’ or ‘It can’t be otherwise,’ all that 
has little real value unless there be behind it an evident basis of 
—- impregnable facts.” 
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- Quality and Quantity of Food Fed. 


The following table, which is a continuation of similar tables 
inthe Tenth, Eleventhand Twelfth Annual Lteports, gives the kind 
and amount of each food eaten.by each animal during each 
month of the experiment, and it will serve as a guide to those 
who may desire, during the different months of the year, to 
supply their animals with a similar ration. 

Letters of inquiry are frequently addressed to the Station ask- 
ing for information as to the rations needed for production of 
the best results, a question of the greatest practical importance 


to the dairyman, but yet one concerning which I think the cor- ~ 


rect answer remains largely for future determination, but by — 
consulting the following table one may learn what ration was 
fed the several animals of our herd each month in the year, and by 
comparing with other tables presented in this report the effect 
of such feed, as also of the changes from one kind of feed to 
another, may be determined, and the knowledge thus obtained is 
sure to be of interest and may be of great value by way of sug- 
gesting certain experiments indicated by the results here recorded. 
As is well known to the practical feeder, very marked differences 
are found to result from simply a change of feed without regard 
to the difference in composition of such feed, and the following 
pages will record many such changes made with our herd and 
the results presumably produced thereby. 
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Proximate Composition of Feed Fed and also the Weight of 
Each Animal for Each Month of the Investigation — General 
Explanation of Tables Io to 78. 


The following tables (1 to 9, inclusive) give the number of 
pounds of each food constituent consumed every month, as also 
the weight of each animal. 

Each table will show very considerable changes in the proxi- 
mate composition of the several rations, and the result of such 
changes may be studied with profit in connection with the tables 
following later, in which tables are given the milk yield and its 
composition for each month of the experiment. 

The tables 10 and 11 are continuations from the Twelfth 
Annual Report of the jirst period of lactation. 

The first gives the food constituents of these three animals, 
the second gives the amount and composition of the milk yield. 

Tables 12 and 13 are continuations from the Twelfth Annual 
Report of the second period of lactation, presenting the same 
data as to food and milk yield. 

Tables 14 and 15 are continuations from the Twelfth Annual 
Report of the ¢izrd period of lacation for four animals. 

Tables 16 to 19, inclusive, give similar data for two animals in 
their jirst period of lactation. 

Tables 20 to 29, inclusive, give similar results for five animals 
in their second period of lactation. 

Tables 30 to 35, inclusive, give similar data for chree animals 
in their third period of lactation. 

Tables 36 to 47, inclusive, give similar data for six animals in 
their fourth period of Totton 

Tables 48 and 49 give similar data for one animal in her fth 
period of lactation. 

Tables 50 to 53, inclusive, give the cost of production of milk 
and fat for each animal for the first, second, third and fourth 
periods of lactation. 

Table 54 gives the average yield of milk and per cent. of fat, 
for each cow, each month and. of each period of lactation. 

Table 55 gives the relative cost of production of milk and fat 
for each animal and for each breed for the jirst period of - 
lactation. | 
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Table 56 gives the relative cost of production of milk and fat 
for each animal and for each breed for the second period of 
lactation. 

Table 57 gives the relative cost of production of milk and fat 
for each animal and for each breed for the third period of 
lactation. 

Table 58 gives the relative cost of production of milk and fat 
for each animal and for each breed for the fourth period of 
lactation. 

Table 59 gives the actual and relative cost of milk, per pound, 
for each animal and for each breed for add periods of lactation. 

Table 60 gives the actual and relative cost of fat, per pound, 
for each animal and for each breed for ad/ periods of lactation. 

Table 61 gives the number of days in each period of lactation 
and the milk yield morning and evening. 

Table 62 gives the yield of milk of each American Holdernéss 
cow, and the per cent. of fat during each month of each lactation 
period. | 

The total milk yield as given in tables 62 to 69, inclusive, may 
not always agree exactly with that given in other tables, as the 
milk was not always weighed and analyzed to the extreme end 
_ of the period of lactation. 

Table 63 gives the yield of milk of each Jersey cow and the 
per cent. of fat during each month of each lactation period. 

Table 64 gives the yield of milk of each Guernsey cow and the 
per cent. of fat during each month of each lactation period. 

Table 65 gives the yield of milk of each Holstein-Friesian cow 
and the per cent. of fat during each month of each lactation 
period. 

Table 66 gives the yield of milk of each Devon cow and the 
per cent. of fat during each month of each lactation period. 

Table 67 gives the yield of milk of each Ayrshire cow and the 
_ per cent. of fat during each month of each lactation period. 

Table 68 gives the yield of milk of each Shorthorn cow and 
the per cent. of fat during each month of each lactation period. 

Table 69 gives the number of days and daily milk yield in 
successive periods of lactation for each cow and the averages of 
each breed. _ 
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When a difference is to be seen in the number of* days given 
in this and the following table from those given in tables relating 
to cost of milk and fat, it is due to the fact that, toward the close 
of the period, the milk yield was very slight and was taken but 
once aday. In these cases, in tables like the above, it is obvi- 
ously unfair to reckon all the days in which milk was given. 
For this reason, also, the sum of the morning’s and evening’s 
milk, as given in the following table, for any particular cow for 
any given period, will not always equal the total amount given 
in tables Atanas to milk and fat. 

Table 70 gives the relation of fat in food to fat in milk for 
each animal in her first period of_lactation. Pure fat estimated 
at 82.6 per cent. of ether extract in this and following tables. 

Table 71 gives the relation of fat in food to fat in milk for 
each animal in her second period of lactation. 

Table 72 gives the relation of fat in food to fat in milk for 
each animal in her thzrd period of lactation. 

Table 73 gives the relation of fat in food to fat in milk for 
each animal in her fourth period of lactation. 

Table 74 gives certain general results as to food and production 
of each cow during her jirst period of lactation. 

Tables 75, 76 and 77 give the same general results as to food 
and production of each cow during the second, third and fourth 
periods of lactation. 
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} US SOMATA LUROE BCLs 63) 04 ea) dae tse whats 180 
‘ BPIROLOVOOINS «cy. 0 cs et cee 200 | Junietta Peerless........ 183 
" 9 SSS SG WEA ViSPencer sue sega. 245 
By Breeds. 

- Holstein-Friesian ......... 100 | Guernsey ..... Ch ey a: 100 
American Holderness...... EGS 3] <) CTOGY.\.% oc acho eattie A 105 
DPCM Ss cle a cic's's eo» 108 | American Holderness... .. 126 

men <auernsey.......... Wea tee 120 ai Devonl, For, hase 130 
ar, Devon ........ 2 ke ee 125 Ayrshire Wie eee ee eee 131 
MIGTEO VY ys ccc ccc eee 135 | Holstein-Friesian ....... 141 


ol cing ie a a a PET OV DHOTONOTT etree ace ae 175 











* Calculated to November 1, 1894, only. 
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TABLE 56. Reuatrve Cost or Propuction or Mink anp Fat— 
Sgeconp PrEriop oF LACTATION. 











MILK, 




















-*Netheriand Constance....| 100 | *Netherland Constance... 100 


Beauty Pledge .2..0 7.0... 147 | Beauty Pledge .......... 105 
PAULEY DS PeNCats areas 2 ales 169 | *Betsey 10th: . sogege SN pare hI, 
IBGLSOy pL OG ae res site, rose 179 | *Lady Spencer ...... ere 106 
Junietta Peerless.......... 189.{| Oriole ..¢ 33.1. 22S 109 
@ueen Duchess........... 192 | Stella Select ;:s.3 asses 110 
TRIG MOU: eae» <7 +> s!>'s » 200 | Countess Flavia ......... 113 
Tolsma Artis..... Hy AAP nb Sy 904° | Madam ‘Select. : 233 3h 114 
PVEGSITAVFORSOLIC. «5's «.snceie coe 305 | Albert’s Carol: .) 23a 116 
CME SOLE CL: c's o's cessed tate @ 218 | Rosette Ford:) yea ee 122 
On OS SS See i i 227 | Genevie’s Gift.) 222. fee 123 
Bee OGL Ss). kel tees oteiies 229 |. Gilderbloom :. iva... 126 
misses iow Sth: oo... cae cme 230 | Barbara Allen: 4 y2ee0 ee 130 
Countess Flavia .......... 239 | Queen Duchess.......... 141 
Genevie’s Gift............ 243 | Maggie 6th....... ise aneee 142 
Li Cs RR aie ac 246 | Manton Belle :.. =) gas 150 
Barbara Allen............ 949-1 Tone). Mies ale +. ee 157 
Gilderbloom : 33. ..62722.. 253 | Junietta Peerless... . 22. 159 
manerts Carol’:. je 05. aun 953.1 Artalia storie ae 166 
Madam Select......:..... 264 | Miss: Flow 5th®: .. Sane 177 
BETS! fk Sea hoaeet shale 265 | Esel 2d: .3:.s Lake 182 
Reomette Horde yee. 6 9% 266 | Nellie 6th .. -).:3isaaeeme 182 
roast eee eaters 270 | Tolsma Artis: :)ioe4 vee 192 


By Breeds. 


Holstein-Friesian ......... 100'{ Shorthorn .’. 2. Saeeeeeee 100 
SSHOKCCLOIN "i's SAN aisle skein araeers 100 | Guernsey ~).<)..0 eee 107 
BX PADITO "sic tee etcetera te 117: Jersey’; stag eae oe aie ee 114 
American Holderness...... 123 | Holstein-Friesian ........, 136 
PXUOLNSCY . os), se se hele are | 189°) Devon's... 52) aa 140 
ROY as sia Oo ate vie be a inuaee 148 | Ayrshire’: 0. : 55s 148 
MORMOIUES .) oo nis cet eine eo . 149 | American Holderness..... 1538 





* Calculated to November 1, 1894, only. 
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TABLE 57%. RELATIVE Cost or Propuction or MirkK anp Far— 
Tuiszp PrrRicp oF LACTATION. 


eee a 
a 











MILK Ratio. FAT Ratio 
OL WO LOGs A Oriolen. ....  een 100 
BNETCPODEL I... oe Seay o's TOT. LlonelOer ie) J. Oa 118 
Junietta Peerless......... 112 | {Stella Select............ 121 
CS he 114 | Barbara Allen........... 123 
cella, peleGt j.. ce. ys ese 118 | Gilderbloom ............ 131 
MPUIRINISUPOATLIS.. 0. ies eee es 180 | Countess Flavia......... 136 
Manton Belle ...........% 130 | Junietta Peerless ....... : 155 
MESO IOR OG ss oil eiae oes 139:| Maggie 6thieccIy ene. 169 
iyarvara Allen. s5'0....6... 140:-|; Manton Belle: fi) fae” 1723 
Miss Vlow 5th: ........... 14.) Misse Blow 5th: 6422s 193 
STIMICEDIQOM ©. (0.5. ov ereisrdie we 1has\4 LOLI tATtisds o2 0 eee 199 
Countess Flavia .......... LTG VaeINOliG: Oth s.r bo ats eee 218 
i es alec e’s AD mbna ch Phalides wo coke, Arete es 239 


By Breeds. 


CT TOC EGUCIHBGY sc. . satya: o ae te 100 
American Holderness...... EVD eel CISC 5 ers... oan ale ae 118 
Coo 0S Be SW GG eA PTSDILG sedi eee 157 
Holstein-Friesian ......... Pe EE VOIS ta at, ose 8 kee Gl 
a 143 | American Holderness..... 175 
De EK. wiv.s eso se 155 | Holstein-Friesian ........ 180 











TABLE 58. Reuative Cost oF Propuction oF MILK AND Far-- 
FourtH Prricp oF LAcTATION. 














MILK. Ratio. PATA Ratio. 
*Junietta Peerless ........ 100 | Countess Flavia ......... 100 
Beragoie 6th. ow... ec. 106 | *Maggie 6th .......... hie LOO 
MOPLGT Dello .... .. <.s0 oe 138) * Barbara A llenioaetice. a: 104 
Bitarpara Allen........... iguioe | *sunietta leecrless uo. ae 105 
Countess Flavia.......... ison Manton. Deller. lo woe: 138 
meine Hlow 5th:............ TS2 Miss eWlow Sth ot. cca et 162 
By Breeds. 
American Holderness...... 100 | American Holderness..... 100 
BEST vine: sls 5s oiglv's eo PODS a OFS crite scalp aieiatect res eg ot REY 
EME eh oS voici ew ise 154 | Ayrshire....... heal ares 135 





* Calculated to November 1, 1804, only. + Died before completion of period. 
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TABLE 59. Cost or MiLk PER PounpD FoR WHOLE Mitx PERIop. 


{ 

















° 
33 NAME OF COW. Cost, cents. Ratio. 
ES 
oto Netherland Constance «. <0 acces G. \ tice ae .549 100 
RUN OTe Ba eer Pe fered, 6 Sd Ma dete AR ee Bee ee .655 118 
MAS PS UNIGELATE COTIORS  . os aitadelee lah hole ete eee .697 127 
Ber PGi Bh) tye Seyi cot POR? BRD ee eae ae .709 129 
ARAL STEEL SOLO: trove so als Mle oe ie eae eee eee 744 136 
AA TRBOOUY th LOD Ge) sia! ¢ .ajedouctst Meola eke © Roldibee te 755 138 
an neon Duchess . vit) jeae we taba here nine . 759 138 
Oe e coisma Artis... es wastage wcblel cs oieiaiecke cree 779 142 
PU BTIONS 0:6 ois o's hE ARO a ae Wale ot bise a .781 142 
mmooN Ollie 6th .. .:,..)e she weitelirs lis ethos cheats ee ieee 813 148 
amumtella Select... ioe ites cea he Ge ee 825 150 
me oviss Flow Sth...) aise eee te ee On ee 829 151 
Bt LOTIO 2s oo: ois ais w disielble cole: Hereee Hae e te eee ne .839 1538 
£7) Margie 6th... 3). ue e's 40's ena Ce 841 153 
A Barbara Allens i...) 4 ae ee . 885 161 
a+ Betsey HOt. 3.” ts Harve earo ens eects at her aa .894 163 
Set Mel Dh 8 fk eh ee ce .949 173 
4°}, Countess’ Plavia «ic Ser, ceeuatet ees Lies .950 173 
9) Gernevie’s: Gift. i's) Pea Pete. 6 ae .985 179 
9) Madam" Selects ein ore eitace te oe eben 1.016 185 
97) Albert's (Carol yor Oe. Co tee Lake 1.018 185 
8>l/Gilderbloom-A:00 ee dere eee eee 1.065 194 
Dl PIVORette Ord. fai Gioadd 5 aia tsp eresocete ae aaa 1.077 196 
So] We VAI Malte cide alindn (opsasine, cuales like Satalait een 1.120 204 
2 | UAC YS PONCL,.. inde <. bik aise Mele ae aa clave tee 1.156 211 
DIS Y OTCAML 0 cree s sls sietemeis «hadron tte inig teen 1.284 234 
AVOTAGO EH rise 2 sc vn tsinigan das Eh eee 884 ||. eee 
Holstein-Friesian. siiv-f &. 8 et isc: 4 eee Bede . 748 | 100 
PRVEBDIEG x cplvwinioteieies lt Step See «ops leliiees 9) hid eee 757 101 
mmeorican Holderness) Aw, i ties 2) SPs eee nin .770 103 
CEMBINROY «0.3 visio hele Gils wede oe ente s uteleve done tg ani 925 124 
BROTBOY 200 wie avers ovo GH tape Ue ANI ai, ce raeer eee .979 131 
PE OTCN GTN 5 ic ces cada lehe ciate o's AO he's eer ani ee 1.025 137 
POV OM Ses se ee Wile he AN Meee ani oe eee NT 1.057 141 
SAV OLALO. «|. 5 od she sw big take oe, gol cae eee S944. |. s/ske wren 
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TABLE 60. Cost or Fat err Pounp For Wuoue Mix Periop. 





° 
he @2 
£8 NAME OF Cow. Cost, cents.| Ratio. 
fs 
Z, 
SCL. SRSA pega) Se ALOR et a 14.9 100 
See: LOLA WIS 4:0 hoy ads aly Cade cles ea a's oh e's 15.9 106 
Smeraroaracn on pio es Week wh cs 16.8 113 
BEET OICOG se eke s el Sloutoe ha cals a wiels 16.8 113 
en PS LEG ee a ge Ra 17.5 117 
TEE re en Se ee ete ea ee PTSD 117 
Dee ele R Carol is. 6 i te emt vin c's 17.6 118 
mete ae Gril t so). disie ss seis a ik oak Sale es a 18.8 126 
ape ALU) fe OR ala Se SS 19.0 127 
9 | Netherland Constance ................... one 19.1 128 
GT RY) 1 Ae ae 19.5 131 
BRISA LAL. ahg canine ie gedit Pelahoie mids a susreie irae! o's 20.1 135 
MMC IMCCNPIDGNERS, 66/55 ie Liles a bvle ce too eile we vs 20.2 136 
Mee Macro Oth... eee. as 1S Le Se en? eee Sea 20.2 136 
RR EPECMEES ESC1IG.. 25,152 5 e'clietdin sede Luni eek. 6 +.0 ele Otel 142 
GE UONG ey <i... .. ret PY rac The Ak a a 21,4. 44,144 
Me ITINGL GAL COTICES .o)3 5c < nied vcdain ‘sees oelelees 91.5 144 
PMMOORULT TCA. 2. Ns. Sis wag old ise eee es 21.7 146 
ISTO OG oe kw lees ca ewes ce 22.0 148 
NT ns ee ea ee 24.4 164 
EERE P ARES 5G See ee cw: oleate osha ashlee sas 6's 24.7 166 
SRT er ots hs oe ae he sR, 26.3 176 
PE PATCISS. © yi ctakk ok. als Soba S ile oh sella ous 26.3 176 
MTEMMURRT fe ie da us. SE knee insc whey eek a's 26.7 179 
MES RTGNOGT e ciayh Gh crinte citlece acne ss 0.0 c's 27.8 187 
RMI CEREUS sais rota) aye 5.5 Gilde da secs lees s 28.1 189 
eM RPE Peete os Lew acs seule ee Os alain ware OF Oa ear etas 
Re iiss sae sleet oeie de vib Coe 88 eas 17.0 100 
MNT so CLM Vo Yes eaiQalee'¢ wo aldoud fialp ole ie om | 17.4 102 
Rare cree sat co SA aa 5's a Sie we 3 o's oo ore 1 ale’. 125 
PAIMOTIGAT CLOICErNESS: .. 05. cc cee cece acaees 21.5 126 
RIM eT 8s OL Wg sas eG aha wn oles aes page 22.8 134 
MERIT MPEIGBTRAT Gis eos... Pcie kiele + «ne Gelb de ecw es 23.9 141 
RNs oe dah oaalidiy ehedee mcveceverere es 23.9 141 
EE ers Shy Oo iets sesh ek ei 8 el BIN ie cece bee es 


Report oF THE DIRECTOR OF THE 


100 


*poried Jo uoredui0o e103eq porg +° *F6RI ‘| ISQWOAON 0} PozBNoTVo ATUO » 
































srereepevececcareccosersovesecsiseeserecisssseriTOeem IL'Ssep! |Sh8 |P'S1Ob [8°690b [TSE 96692 |8°18Le [886 seeeceeee MITV BUUS[OLT 
eeeoner ae eS seeoee po eoeeceerl|soeonsr eee eeoeeeon -v@ee 6 PISS 9°9 168 968 8°36L9 G°S869_ |884 $84 oe ee ae ee es TSO 
sesereleasseves| coves! prgcae lyzeae pst lp essh lo'resh [e9g |s*oees |e bIPS peo e"see8 jo"s2e8 |ser' fa oeanes? 988 RWIOT 
eeece ewe e reece eaves |eeoeeeer sr ceeeeesieeeserleseseesristseseeeeieeestrisoveseeoeiseseenor eoeone -°2908 4°S208 STSx eeeeseosoeegeeecee BION 
seeeerleceereertecsseslysgces |eseee |PlTe |6°096G |[Q°IS6e [16% [1286s [379908 [SIS |9°O80E j|L°1O1S |L9p teeeoeeeess 19 O1LSIBH 
eeceetr | coseeseriseaeree ibis eoeeeeeelusvee S'Se9t |9°eBST 122 L° E822 E'8h8s E "0808 _|9°9608 098 eeereseseves 719 SION 
seseeeleccesseslesoeesltecang lyptog [Gh9 |6°2896 |L°ehL6 |ST@‘T |8°Sez6 |S*SSOOT |SPP°T |S°TS6ST |P'SOPI |pEL*S = [*°°** °°" TRIO 
wee erel rece cceelseseseleeeeseselrececses(seGetricecsesesisveseveriesoesse 2°9OCI2 0° 2922 1&e O° LLbe o°gsse Peg seeeeeesTOIeg 8,100 TV 
seoees| seaceeel soeeslorrcog Iq-ccog |26te |a7tges |e‘eres [ies je 989% [176028 |s9e [8°466E |Z°600b josG =| ******* ‘WOTLW BIBque”g 
seseeelscceseee| soverlar yoga le6g6s (8h ([b'19ES |6°6hSS [61 |h'L9SS |9°'L419B [Lge |L°ES6S |p S90h [OFS sees BIABLT SS0GNOD 
eoeeee ioe ieee ‘gener Sata, eeeovose CNH Cad P21) 0°0SIF _ 999 G'Se8s_|T F9FS_|e68 8 SL98__ B°ShLS ites seeereees TIOOTGIOPIIH 
seseeslcocescee|sveeeelereeeesslsecesserleceoeslpeaone lo'Zelp [198  |S°SLPZE |S°SSGVT |ZOG°E |9°LOVPT [Q°SSTPE }920°@ =| BIOL 
coer eleveccccc{eeeess (se Heese riesoeseove{eeereeiveseeneeieooeossesiseeees 6° 1bSe P' 26S ace @°S2Pl oO PIPL 9&% seeeereengglog msepsy 
eevee eeiscneesees eves ee Fs eeeeeerposeareesier ease L $96 0° #86 elTi+ P6068 L°SE8S 208 8° 3928 8°SSes Elp seeeecers aDQ[9G BI[IIS 
eeoececeloeosveesefoereesoseeeeeeeeiseoees eos oes e 12-SO1S 0° S128 BhSe L°OGtS 8° 1998 905 9°S0FS o°Sctg StL 5 ooo eee ee ommtcaga st OLOLIC) 
eeeoee ,@eeeveaenve eeoes pees moet, See eeoeere eeeoeeevece pe eee e 6° 0298 G8 |€°8998 hw 6°O1LP 8° 080P y0OL EAH S EI OB OM f O93} 0807 
T'9Sez/6'9Gh2 [LT |S°IS86 |S°S0L6 [944 |P°O9STT |8°eLeer 80° 6 ELLEE |S" 6LET 860°. S°S8S8T |S" F0 SPOLET Wor 4 Se OL 
eeocccelecceceee|sseoeessreoeeseriseseeeeooiresesticoseeeee evoaeceoeds | soeess 6° SSE 8°609E cIg Bo E6LP 0° S89P 09P seeeeeessouong mueent 
sroeceleccevecelseveeslortgne ip-cecg |FGIx |p ShSh |p'ssoh |098 [8°4098 [s6e4e [08s [6' 198% |L4°OG8s [ISP ‘***"sso[toed B}JoLaN/’ 
seeeerleceeceee! soveslioTiye ig pG6e (808 |L°csob |L°SShh [PSE |L°1908 {6°S9iS [#86 [SESS [OOPS [SLE reeeees" oe” TOyUBA 
L'gcezle ocre lezte [b'620e |e Slee [ple |e PEO |L'PEse [608 [8°L4G9s |G°19L4s |S9G [Ph 9PSS [8° HOLS [L468 seeesees Tg MOLT SSHAL 

a deel a | 4 |24) dq | al w+ wW | al] + Kj 12, 

pomepeerees SS 18 |B |S | 8 Bol Bl sB |e Bose 

a Ry 8 7 Yi = =¥ a B a ry B ¥ a > 

° ° ® ° 2 ® ° ° @® ° ° @ ° ° @® 

~ ia) ar} a) Hh “ La) a) es rh a) vr | me Ph a] 

rd > 2 "0 > 2, v0 > ° ry » 2 t > 2 

RF | & |e] §& RF | @ | & RF | @| § Re | @| 8 ene} MOD MOM N 

& < < q q 
rs @ mz oe am 








“doluag dulbyy, *doOluagg ANON “adoIugd Lsuly 


‘ad1uad ALA ‘doOluud HLYAoT 








++ WeISOLI,g-U10I8]0H 
“+++ WuIse1J4-U1e78[0H 


ssouIOplOH Uvo}I0wMYy 
BSOUIOp[OH UsoIem Vy 
sSsOUIOp]O H UBso}LLoOULy 


ve/Siesslecciedecce er Kasra rt 
sea Sie aaeue6.98 2 AORIO(® 
+74 0 0805.18 882 88) AORTO ( 
a0 mes b:9/¢ sin easclelA eI Te 


se tcepioveees * AQRUIONL) 
eeeeeeesesee Aosuseny 
seeeeoeoovers KQgmIONA 
seeeevocerres KOSTIONY 


POC CUOBOUDY ira BU 
soe'o eceieees.6i¢ ONIURIAY, 
#5640 9S eerie ** OI TURIAY. 
ctseeke vows OT TSI AG 


‘pooig 


eS SSS. “{[“.."._[CS[T—w_sSVvw{Tw{w_ 0—™ 


‘LUOdEY ‘IVONNY HIGIEM], Wowd AHOANILNOD — ONINEAG 


aNV DNINHXO — NOLLVLOVT HO Ssdaorda dg LINDAAAAIG 


NI GIgIX MTT AGUNV SAV HO 8#HaaWON 


T9 HIAViL 


101 


New Yorx AGriouLturRAL Experrxent STATION. 


oot 
T'9986/6 "9576 


———— 
————— 
@eeeecelsoceoccbs 
eee 
eoaeveolteoseeece 
eeeeeniseocesece 
eee 
ryveeseer 
eeoerveve 
eeeoeeeoe 
eeeeeeoe 
eeooecees 


seeoeeeee 
SSS eee 
seeoeeen 
eeoereee 


‘W *d JO PIOIA | 
"WV JO Piola 








21 § 
seee 
eeeene 
eeecer 
eenee 
seeese 
eeneee 
eeeoee 
seees 
se@aeee 





*pojsed Jo uoj}o;dur00 e10zoq per 4 
SSsSs—————S—SsSSsSsSS9mas$0=09MnMS9aaS9SS 
eeoeees 9°16 


eeeoee 2°16 





9° 9 soso L°Sb69T SOFT 


eeeecoer seseener 


eeeeoeeerloereseece 


ae ee | 
Peeeeeoe seeerene 
eeosceeseoerioeeeoeves 
eeecsees 


eeceeoeevicseeseer 


eeeeeeeolereeeses 


rs 
® ® 
— — 
i=") i=") 
° ° 
Ph Pe 
wedi’ 
Kk | § 


‘sfep Jo 1oquinNy 


“doruad HLA 








eeoece 





‘sABp JO IaqunN 


“adoliugdg gy HLYAO, 


oor 4°96 OUT eee 66 


SO | OoD ODED Ss OS | | | Ll 
S| Pes ee Se al teed (ae SS Ss any Re 


5° P0028 | 0° 0° 29848 1006'S & |8°O0TL9 |F°6LE69 [869° |h° Leses G'°28106_ AS Sut ot 


eeee 28 
seeeeene 


&° L856 


1198. 
B98LT 
L°O&@P 


800 #808} eeeeeeseleseson 9°SI&2e G* OES 6ETx 


“H ‘d JO plolaA 


‘qOINag GUIHY, 


— —— | | 


T2684 |1T9 IP’ b° 8959 8° 6989 6S6. 


G'FOPE |T4%* |9"e0ss losses [erp 
B'Be6e [OPE Ig 
9°9689 |h8 |6"s0z8 jo'sc6s |e6o‘T 
89281 [F093 |e'4908 |e"opTS |6gF 
"seesteey “seeclerTpL |L°OShE {198 
8080s [S08 |s"996t |s‘otos [zap 
O'VOLT_|49T+ |@*206T_[o'eeos [rue _|e"tes_|o'Ises [91p 
seer lane |e°eeapr \6-08zer |908'T B'92OS |4°eBLbs |26h‘S 
*e@e@eeeeetesceveeseleeseeeseeiecseeseoee eeeeeria’ I6Ig 2°qsts 968 
rrresres}sesrssl9 280m l0°STPR [668 |G'29Sh |6°T6zh |699 
6°6989 Ig*t402 |189 





eoeeee Z GL69 


eeenee 8°OIPE 








eeeeeceee 


eooerveoe 





8°1896 {S68 |24°0699 
8°2488 (8e* |4 00ST 


eevee rt eee eosseon By S86L 




















"WH 'V J9 PIOFA 
‘sAep Jo Joquiny 
"WK 'd JO Pl9tX 
“HW 'V JO PISIA 
“Wd JO PlPIA 
“RV JO PIOIA 


‘sfep Jo 1oquinn 
| 
‘sAep Jo 1oquinyn | 


‘doIuyg aGNooag *dOluag Lsulg 


“POST ‘T JOQUIEAON 07 poyeNITwo AITO « 


eeeseoeolerseeseeoanseses O1n8y 


coeeees* 1810} pusipH 


“ seen Spee cate FOTO 


eeoesesce aeouedg Apeyt 
Saas See xss tent 408390q 


ee tenes | OO, 


toes soeosracece ByjBIIVy 
eeeeoceoe q wvoig Aeq 
IE Te 3 §,C1Aeuey) 
ee rece 252 oe ees 2OUOT 


‘Saar coer eee | SFO, 


eeseoeeeeeseeeoeseeae qyny 
eeeesoe e3pe1d Aqnveg 


90UBISUOD PUBlIOTION 


‘MOO JO GAVN 





‘(papnpouog) —oLY ‘aIHIX MIP ONV savqy ao ada NON 











sececvcerre*TIOUWOYS 
sececcoocos eT 1040 


OO ae ee OAC 
Nee 8 Sie Se OG Sie mae OAC 
oe eeiste ce eset <* U0AOd 
Oe 8 OS Ne aS COAOCT. 


*°°* TBISOLLA-UIOIS|OH 
‘°° UBISOpI -UTeIs[OH 
*°** TBISOLI,J-UJO}S[OH 


* poo 





vs, 





Report oF THE DirEcToR oF THE 


102 





e@eess “4943 eeoves 








£69°S iennnot 1 


“387 


eeeoee 





eerreee 0°90z8 abe 


&°SE9p 


| | | 
eeovese eaeevee eeeees 
@eecsoee eeeeee eoaeoee 
eeseees esecce capeeen 
eeeesee eseoee eooeee 
eecesee eeoce eeesee 


03's | seat | 00's 


bL°S =| S'0eb 
See PAST. |" 


90 
s 
9 
, 
ob 
7 OMS 1N 10 


ert Of 1910 
* BD OD OD GD OD OD OD 





sae | DIOS | ate 
seg | AUN | fog 


9°66P 
T'b8P 
gts 
0°229 
o°S19 
& 89 
4°SLg 

“487 


“ploy 
ATA 


eeoese “pe 


nn | 


9895'S eesose 


_ 








seeoee G‘SLIP 





ee | 
ecesee eeeces 
eeeeoe eeoeses 
sreene a@eeeee 


448 | Tor 
06 & | OL 
99° | 6°keT 
90 & | Test 
99°S | #°L8E 
Go & | B°P98 
& | 9°00P 
& | T°Oer 
& | 9° FLP 
'S | b°SoDb 
& | 6°1&9 
€ | 6°8Ig 
¥ | S03 
“* | °OeT 


‘qey |. 
“yueo | “Priors 
jog | AW 


eeosece 


6° EL1E 








o's 
Bs 
¥9'& 
g8°¢ 


"4Ry 
“9000 


Idd 


eeeoee 
@eeoee 
eeeces 
eeeoee 
eeeevee 
evoeeee 
e@eoeee 
eeeeee 
eeoses 
essence 
eeeote 


2°808 
F116 
L896 
17009 
"UIT 


*prey4 
AINA 


¢0°9 
40°G 
06°F 
St Pp 
g8°é 
69'S 
06 
cE 
G8 
at 


. 
° 
. 


oh OD OD OD 


“yey 
*qued 
J0g 


‘"38 aceon. 


———— 


erecee 990°F 


peeeg | tt 








eeeeee @eeece 
eeocves ecevee 
eeaesee eoeeve 
e@eeese eeoese 
eeeeven eeecee 


eeoese 20°9 
L°8t 90°S 
6 996 68°F 
9°089 00°F 
0°€89 89's 
4°S69 g9°S 
9°22 Go°8 
0°SL2L GP's 
6°98 83'S 
8° T&8 F0°d 
& O38F 00°F 
“UIST eeoeee 


cane “yey 
wi | 
: 10d 


19818 


pont aaamey 


“dOIued AUIHL | ‘GOINBd ANOOXS 


“HLQ HITTAN 


*doOIudd LSU 


‘adolaid HLYOAOA 


‘HL9 HIDSV 


*adOIuad GUIHL | GOlNHd GNOOYS 


seeeee "Us 


eevee €°28i9 


GL°y | Isr 
09°S | 429s 
T2'€ | [°0se 
84°S | 6 8Ie 
gP°s | 8°16 
Tee | 6'OiF 
48°8 | 9°L0P 
9°S | T°8ap 
9b°S | TLtb 
Ips | b°6tP 
Sts | O'&TP 
98°E | S°86P 
& | 6° tag 
& | &°S8¢ 
"§ | 9°89S 
g | 3°19 

“" | “TS6 





*“doOlddd LSU 


See een er oe eae Se. DONUTS TO1IB4IOV'T 
SUS ST TOY RULE CSS OFA Te eee SSS 8 ORION G: 
FORO HHSC TESTE Seer oeseeee ‘plots 18}0.L 


pt LIU TORN ERO IPOS TEL CEL q1U904x1g 
CCOCHCHCHOCHE HD Soe HESHSERHERHE EEE HE Os qjaom qyuee7} JW 
bee E PRS L  OS B Loy oe qjUue07 NOT 
So pene ee ne eee 88 oe Se ee UT UOUL tT pao a Uys 
eoeeseeeeeeeseeeseeeeesseeeeeeees “qqQUu0l YIjOMT, 
POOF SCHOOEHHSSHESESOTESE SHE EEES qyaour Y[USAV] A 
Cate eee wie Sie ¥ Oeas S ereee te ee a EE SOOT en 
a tine eg DE hil bee got} BLY Ao LEE | QI0IN 
O99 8 Fee eisie S88 S ese veis ee oes 2 ee F TOU LUST 
eeeeeseseoeseveseeeeeeseseeeeoee q4u0ul YJUGASG 
S208 6:08 Fe SUN eS S ORES Oe 6.2 Sree wits ET TOUR. UT x Foe 
CoeeHOe ese ereeeeereeeseeeeesete qjuou UL 
EARP ARE ASH EE AMSA MES SEE Rots rahi Coy dé qwWwnowy 
eeeeeeeeeeeeeeeeeeeeseeees ceeeses TIMOU PJITQ DT 
SOSH T OOS ET SHEER HO RESHE HEEB OE ES qjuoum puoseg 
28,018: 00 00.0 REC SPEC O'S C8 £108 0 02? 8S PES IATIOUIISAUH 


COR ORCCCCEE SEE RES CN OR OOO MINTO MOM IOe T 





‘NOLLVLOV] HOVY JO HINO] HOVY ‘MOD HOVY “LV AO ‘INDO UG GNV MTP AO GTHIX . 


"ssaUlapjoyy UDpIzLawUy 


69 ATAVL 


103 


New York AGRICULTURAL EXPERIMENT STATION. 








Ne 


seaenees “"48IE esesee "48TE eeovnes 


Tor’s seever OS'S eeeoen 980°9 


eeeosee T°2S0¢ eeeves 0c69 eeeves 


eeessee eeevee ewese- aeeeer eeeeee 
esecses eoseese eeeever eeeese eeceee 
eeencee veeose eeoeee seoeee eeovce 


e@eeenee eeoece 1@°9 6° 198 eoaeces 
eeesee, aecece 9T°9 LOE eeeoee 
eeovee, eeeose Ib°S y 198 eeevse 
eeeeee, eeoeee 8g°S T'2ee eoeoee 
aeorees, eeesee 2g S O' PPP eeeece 
0P'9 b°99T a ey ae eee to cllen, oa) 
GL°9 9°02 68°F | &°89F g9°¢ 
99°9 L°998 PES | 8°CeP LL°G 
£0°9 6° PLE 9r°S | T°8IP Lb°9 
99° ae TS 4 68°S | P°LEP €2°9 
PIG 9°08P 8h°S | 6°6%F 00°9 
08°> L°69P OL°S | °S8F 96°9 
8o°F PhS go°¢g | 9°0SP OI'9 
6h'F 8°8k9 €8°S | 3° F6P 08°9 
bo'P 0°89 sos | 24°T09 oL°g 
9L°P 8°089 66°F | O°6IS LB°S 
e@eceecne UIUT @oesee °™363 eoeese 


titi, Git etl Ee 7a eee 








eeocvee 


g* 21999 


eeeeee 
seseose 
eeoves 
eeeose 
esevee 
eeecee 
eeeser 
eeoeeee 


eeevee 


6° 188 
O°eIF 
GSP 
S°3Lg 
6° 6G 
9°£69 
9°S29 
6° 869 
8° TEs 
3°3lg 

“UW 





"prers 
AW 


&e"9 


SSaBSexes 


FA AGAIARS 
2IDQIN OOO 


“9By 
queso 
10d 


"T7108 erases "790 eecves "TSB Seer eo eS OSCE SHHH SH SFSSHHETHE HTH SESH EEHHEEHE popue UOlj8}OBT] 


eovene O44 g eaeeee 0s0°9 esetgee EST RAIS A EINE BH MOL BALE ION 8 TIC ICSE ICE LIEN 5B SY. 2 


S°tl2ZP eeoees T'83Ig e@osese b F203 SrSISREe Rina cis AIS £05 016 0/6 5/8 6 05'8:8'6 8)8/8.0,6\0)0 0/00 0-0 6 er9!s\ Oe TTT AT at TC) £2 


esesce eeceee oeeoee 0e°9 0°28 Meee eee eee eee eee owe oe cee ce Ue Sele cee ee STOMA UO TOMI N 
eeeeee eoaeres eescee 10°8 6° 19% POHHHEBOSSHEHETHEHHHOTEHOTEETETESES SE HEHEHE ES yo WIEST GSI 
eeesese eeeses eveoee ee'9 6° 228 SOHHCRHOL ESOS HOHHESTEL OHH RHESHOSEHAHEHHEE EEE qj UOUL YIUISJUSAGG 
eeesee eoeeee eeeoee 68 ¢ T° S0P BAL St SBE EE ML DAA LIE ESAS ERIN 5 hy CO) 1 Y}U90}XIS 
e@oecse eoeres eoeses 18°S 2° 90P eeeescesses << vie tipio'e.e)s Siei9i9 sicor circ see eee ves es TT UOUl_U UCC Tsay 
eoeose e@eovse esecee 18°S LleP SCHOHCHEHTCHHSSOHRHESHHEHTHOH HHS HOHE ESEHHSEHE REE ED juowm G4UeSe} INO 
eoacses eeeoeee eeases 0e'9 9°60P ee ee eee eee ee Cen See eee Oe eee cee ae UT pOOUr q3090}1IG TL, 
eeovsece eeeere eeeveee 99°9 8°60P CHOHOEOHO SHOOK HS ETHEEOT OHHH TE HEH ORES HE KERHTE BOOS qIUOW YIJTOML 
8° PEI CI'9 0°S26 ¢ce"9 8°SoRg oS OA SEES Aa ee Oe ee eee Sees eel e br TU Ww aueneriE 
9° 8h% $P'9 8°6tE CPr'9 8° 6bP 0 EWO.EP SO ECTS ® V0 0510.09 00 8 eee CPS Nee ce ete. Lear uO. q4ue,L 
B° E98 #8°P 2° ESP 61'9 6°SbP Pe SER Pee SO SIE CeO SLR ASS 810 8 e008 8 18S Kee eels eer CUO Wj}UIN 
9°S68 co's 6'ESP 1P°9 Lohr SLICE IOS TCSOOIOR SECIS ICE SUCKS IY IOFOTO as ey he 
8° 61% "so 9 2°90S 00°9 LPP POSSE STEREO TEE HORE E TH TTHEESHHHESOHHHH HH HTHHHEBEE WIUOU FIUGASGy 
b°98E €8°9 T° L6p z 9 P 267 o0 Heteseis Sho 'ee Eee Sar Pee eee eee ee Teele eee s ee Ls qju00un a3x19g 








I LLP 91°9 2°909 S‘ogs COA OSHS ABO: S: S 9'9:608 18'S OB 6019-068 CGS SP O18 0 S005 0 0 FOS eee SLUT Meer es TERE 
¢g‘09¢ L1°9 8°929 z . G*PI9 Ae tirke See Re at Md le heh Re RAT REA MEO erty Oa 
2°629 2S'C 8°0GL #8°P . L229 oe RIeLS-8:0,8 Ale Sie S, SS 90:8, 2.29 OS 89 SE AS e See tera? eS 8 OSU TOU pues 


@ SE ers 0°ORS 92° 8° TLt CCHS R ESTOS HHH HET HOHE EHH HHT HHHE ETH GOBCH HEHE EEO “qyuoul q8dT 
“"UIFL eeoeoee UST Secese "702 eeeeeeeeseeeeeeeeeeeeeer eeeseteeeseseeeeeeeeeee unZoy 00]}BI0BT 








“dOluad GNOOES | ‘GOIUNd LSA |"GOIuud HLYOOd) ‘GOlwHd GUILD | GOlMAd GNOOUS| CGOlMad LSU 





‘NETIY Vuvauvg 





VIAVTg SSHINOOD 











‘NOILVLOV]T HOV@ JO HINO], HOVY 





‘hassaf 
‘MOC HOVY ‘LV dO “INGO BYHq ANV HIP 10 GTHIX *E9 AIAWL 


Report oF Taz DIRECTOR OF THE 


104 





eveeees "981¢ 


062°S weocees 


SS 


eeeeene 6°SSEF 











eeevees eeeone 
eeeeeos everes 
eeerees eeeeee 
eeeevcee eeeeee 
eeeeeee eeeece 
eeeooeee seoeee 
eeersee evvece 
eeeeee- seneoee 
eeeevte eeesec 


8i°g 8° PST 
68°S 2°gig 
ge g 9°698 
SL'g €°SLP 
gt 9 T’89P 
8t'9 b' Seg 

9 2°903 
26°S 0°999 
gI'9 T'8é¢ 
66°S 8° CoP 

° “48 





eeenee “"q81e 


eeeoees "481g 


eeaves L°2ers 


—— | ———— 


eeavee eeoves 
eeoesne eeeevee 
peeves eoores 
eeeees seeerte 
eoeeeee eeesse 
eeceve eevese 
eeeoce eeeeee 
eeeses eeeeceoe 


00°L | 0°80F 
GO°L | PPLE 
46°9 | 6 60F 
ge°9 | 9° VeP 
bb'9 | BCRP 
PIG | G 8&b 
09°F | 9°keP 
9°h | 4° 69F 
€0°h | O° FSG 
6S'b | 9°ES¢ 
66°E | 9 809 
eerreee °q8T 


2€9°S eenced 


— | 


eeeces P° L682 


09°9 | 0°S6e 
08°S | F cbs 
09°S =| S°eEsE 
OL°S | 6° F9E 
6° 128 
O°Chd 
6° PLE 
9° S28 
&°S6P 
DLP 
0° 289 
4°119 
€°609 
889 
2°09 
O°eeL 
8° OE 
‘| ‘Udst 


© AC HAD 26 8 A a 1 1 6O 0D 1 ad 


BB ONL GORA ROS 


. 


DO OON GSM wwohr 


o99° 





£6°9 
09°9 
g8°9 
cro 
99°S 
SI 9 
Org 
96 'F 
co"P 
77 
00 G 
&6°G 
68° 


e@eoosee 


SOON et TOD 
© OD 8 2D © A 10 1 a> 


? 
DRBQOER HOR 


° 


“3818 


9° ThE 


6°S3at 
e Pol 
6°SST 
6 ost 
G06 
g°SSe 
0°10 
G°SIs 
8°9S8 
T° 208 
0°3bE 
& SPE 
b' Sep 
LOlp 
8° 8Lp 
9°SeS 
Tle 
"T7301 





&P'°g 
go"9 
69 F 


“9818 





6° 6h62 


—————ooes 
eeeeer 
esos 
eeeevee 
eeeeee 
eeeces 
eoosoe 
errece 
ooeone 
e@oeeen 
eeeeee 
eseeee 
eoovese 
eecvee 


1689 
&°069 
8° 089 
I 8d 
L'19T 
"UILT 








00°9 
0r'9 
019 


a il 





6° G6P9 


6°69T 
¥°90F 
TTS 
9° 189 
G'GLG 
g° P69 
6°8e 
9° 299 
G'e9L 
6° P6L 
4° 189 

“Tg 


ee ef ef | | | |S | ee 





‘y8z . 

: proré 
queso 

joq | XW 





‘GOINad GNOOHS | ‘GOIWHd LSU 





‘IOUVOD 8,.LUagTY 


———— — 
ef SF 


‘GOINkt#d HLAOOd) ‘COlWHd GUIHL 


aolaad Culn 


‘doluad GNOOS 





“NOOTHUAATI‘) 


“doiudud LSU 








"NETIY VUVauvgd 


COSHH SHEE HH ETOH EEO EE SEE HEOE pepue 101}840B'T 
SUV eRe Se ERTS CORTON SAS ER EA ae EES ee eres aA Y, 
Ste et tee ne ele aa tee Oe [8}0 


SOOT O eS HTT EEeeTeTeHESeSia QjIUOW YUVeJOUIN 
eeereeseceseesee eases eeeeteete qqUOU qIUeN}YSIT 
IOI IYO POCO IOE SAO eV C8 | qquee{aeaeg 
Vicieis a the e)s\e o:8 s\0/s'Fieleraisie e900 TINT OUE Oo T ete 
BLE SEE STASI IE ANE TOT hs Cele qyaeey LT 
ce ceceeceessreecesencoreeeumUOUy QyUsePNOT 
<0 vie we/ew'60)60 s10)6 sieisicieicewes eS TT IOUL GUOCLIT A 
eeeeeceeveseeeeeeeeeeeeeeceeeee WAUOU AJOL, 
6:0, 0-8) 0 9:6; FB BG2/0. 018 FOS ee WSS Tee Nee OU eR arT 
ice teeta ha Matal eminem MR BLT LER aL 
eeceeereoseosseeees oF Ve Some Os 8/64 2.0 TATU WyOIN 
oeek econ soeeeeeecosooossnaTOUl UIs 
eeeeeseoseseseoeeeeeeeeeeoeeeerted qj}ao0Uul GyGeAeg 
Sie A.eine; aye 8/ 0, 6\ecerRim ero) ssi SSS SARIS CSS bE LET ER eS 
eeoeesreoeceeeoeeseseeeevneeesseseoeeee Yyaour GIs 
EP ce Rath ital Niger iatanhe penabiea os Som mebees TNA TOP AT GLEE A EAGT 
Bi: 6: elo) Ripe) aye oy etesie/Ae)©:2)8,66i8)0)0: 9102.8 SETA TOTAL PIL 
PORES HOH EOHH CHEE HEH BHHEEEE qj UOUL puoVveg 
WAIRLO/ OE ©) 9:06. 0:6,0) 47016) 4°90: 0: c1ei8 e108 018 See LE 
CODE CTS OOS GUE SC COCO ye ote | mOInB4yoV'yT 

















(-papnyouog) — hassos 





— oa eee 


105 


New York AQRICULTURAL EXPERIMENT STATION. 








eoesete "UIST 


Ai ih ee eee 


eeoveve S'SlOL 


evocooe 8°98S2 


eeesce ¢0°9 
9°TS 89° 
0° 108 18°g 
8°898 F6°S 
9 £68 99°¢ 
& 0&9 
9°0FS 
6°89g 

6° 19G 
S99 

G° 629 

&° 199 
&°089 
8°88 

b° SOP 

se ‘G38 . 


eeecsecae eeesee eeeoes 


6068 
6 O19 
P Seg 
9° S6p 
8° leg 
6°Slp 
9°09S 
6° LL 
& 899 
8° 189 
8° Lgg 
b | 8 989 
b | P'8LP 
H/ 0° OFF 


@esrtas 


AG AG A A AD US 2) 209 103 AG eH AG B= B= 


SSsSAeyrggssss 


b° SOS 
. . 748 


a AE 


Or'g 
+) Se 
98°8 


T°6IST 





eeeene 





6° L6LG 


Lbr's 


eoence 


v'Pss 
6°96S 
8° 188 

qiZ 


> 
ioe) 
be) 


S 
© 


ZSSSRSSLBS 
© OD Sh SH i 1 © OH Be 


9°¢9 
V'per 
0°26T 
1°90e 
Q°SIs 
Taig 
b°689 
4 6&9 
g 6RL 
638d 
T'$68 
9°0T8 
“98T 


0F°9 
gP'°9 
00°2 
gb'9 
18°9 
48°¢ 
49°C 
68°b 
0€ P 
89'°& 
8h'b 
96°€ 
8p 
¥6'S 
98°§ 


eeeeeseeeseeececreeeeeesereeseestesseteeeeeseeseeeeeeeeeseseoaerFenes pepue aoeoBe'yT 


YER KR RII I OSBIOAY 


SARL TLS SEINE ALAS dS ABLE SELLA N S AEA A ESTOS ACR PRIS MS 15 2 Fe [330,.L 


Bee ee eee ee eee ee eee eee ee ein ieee enue aoe AT OOULUI HOOLXIS 
PTE BERT RAAT UN TRA S ARE LES BABE ANI I IRATE RANE RAARTAAL AIR Oe em D 
Sa eee ee eee No eee elit Sin ine ereheae ase See ee neal oe ae ee OULU IUeO TAO 
So nee ene en ee ee ele oa aed near nie rua eine ie ee UT TUOUL tO LET 
SHHOHESHHEHSSESEHEHEHETHEHOHSHHHTHHTEHEHHTHHE EHH HHHOHEHEHEHESEHEHHEEOS QjUCUL Y3JTOA TL 
eeeeeseaeeoeeeeaere @eeceeeseseeeseseeeraeeeeseseeeeeeteseseeeseeesesee yOu YUASA 
PAT OO IE OE IAT SI SAS Med TOO COD IOC TO MTA LI ESOS T ALCS TBST ay 
age ESHA ALS MISA ELS Bee Boll KRIS TOIL SOARS IARC TLC piy ys: 
SHHOSHHSHHHE SHO TOHSHHH SHH HHSH HHH OHHH HEH ERE H HOOKS -REOHH FHKE EEEEOE YIUOU WS 
Se a Ti aT a aH aR ROE Re a IRIAN OU OU Sa bree pp ess: 
OE IO LS CTR OE OI OIE IO LE AION raya Ca) i 3x19 
CHOPS SHH SESH HFHEHSHHTHEHSHEHHEHTHEHTHHHHHRFHHSHHHHSTHSHHEHHESCHHE Se He HOS eseHHHSES qyoom Gy 
POHTHH SLES HHH EHEATHOHSHEHHEHEHTHH HHH EEHREH HEHEHE HOHHEEHHE SHEL OTHHHHESE Wj UOUL WIAINOT 
iO DRUG OTS ICI OUR GEE GL OGES ROOD DOOD UCL OC EONS OOORIOE ES Thiele ep Ten E 
© ise a 8 08'S O70 6 019-0 0:0 Sie e Ca 0b) 0.8 8:80) 8 9.919) 96 8.08 Oe a Se 9 ie 8 wt es S88 te cee oe UO UEC ORs 
CESS HEHHEE SEE ESTHEHEMS HHT THHHHEHTHSSEHEHEHRESE RES HTESEHEHHHEHE HEHE ET OD WIUOW 4SALT 
IE Nila PP Mei DR RNAS) SAS Meh PAS BS ARIES ELAS A SACP ICE Gb re 


‘dOlwad GNOOES | ‘dOINad LSula 
_ eS ae ee ee ee ee 
‘HIOINO 


‘dOIwad GUIBL 


“dOluad GNOOAS 


LOFIEG VITHLS 


"prors 
UW 


‘yey 
"quo 
10d 


“prays 
SUA 


‘dOlwad LSU 








"hasusany 


‘NCILVLOVT HOVY] JO HLINOT HOV ‘MOD HOV ‘LVL HO ‘LNG Aq AGNV WII] 40 ATHIX “F9 WIDV.L 





a 


14 


Report oF THE DIRECTOR OF THE 


106 


8b6°9 





eeeesee 


‘9 


SSHLSBRV~SRRS 
19 13 OO HIN OO iD 


g°eE0c eeeeee 


eeevene 
eeerves 
eeense 


8° S61 
¥°E83 
¢° 958 
9° S88 
T° Sop 
8°ChP 
b LLP 
6°08F 
&'66P 
9° 199 
2° 189 
&° OPE 
"TIS 


06°9 
03°9 
89°9 
AUP 
8t°9 
20°S 
Gb Gg 
98°S 
OL g 


&°6F83 
4°08 
0°96 
T'618 
2°698 
9° 698 
O° SSP 
b°S8E 
6°9TS 
6° 60T 
*“P&s 


e°S8 
6°96 
9°69T 
6°SSe 
G'oSp 
9°6-3 
4 F0E 
9° O&P 
6° PoP 
6° GRY 
6° bL9 
0°0¢8 
S816 
6 6101 
9°869 
e “48ST 


@ 10 00 0D OD ad lek) 
IDA BAS AONM MOBO 
* 1D 1D 1D A 1D 1D DO OO ted de 


GTeod 


€° E99 


6°060¢ 


ef | | 


L2G 
4° 108 
€° bes 
8° LE 
6°988 
¥ 088 
0°egb 
L°89P 
T° OLP 
6°SIg 
8 8LP 
6° 109 
€°33P 
g°19g¢ 
BSP 
b°S6L 
“Gyr 


ge 9 
09°9 
91°9 
02°9 
86°S 
Ta°g 
86°P 
vL'P 
9L°P 
18°? 
£0°9 
GL°G 
06°F 
PLP 
08°S 
les 


eeeevee 


e@eoeeee seoece 
eeeens eeeres 
eoeeece eeoeeees 


eserves 
eeoree 


€ 082 
0'6L4 
b | 9°LhL 
bp | b &l8 
‘yp | 0°86 
b | 6°166 
G | 2°96 

“* 1 "T9g6 


TOCHH HHO H TOFFEE H HEHEHE TEHEHEHEHHEH EHH CHHEHHHHEHEEHHEHHHHOREEHHHKEES pepue 00148}0BT 


SPHHSSSESHTTHSHHHHESTHHTHEHHEHT HEHEHE SHHSHEHTTHH HEHE REHHEHHE HSE HOHE HSS EE ESE SEES EED OBBIOAV 


CHOSSCHHCHSEHEHTHEHHEHHSHEHESHEHETHE HEHEHE HET HSHEHEHHHHHHTEOHHEE SHOE EE BEEES seeeesnrard [BIOL 


PROSSER SHETETHEEHESHE HEHE SHEHHHHOHEHHHSEHEHHOH HEHEHE HEHEHE TE SHEESH HHEOS qyUOU Y}WU88j}XIG 
cach ee Ae ar i ae ce pine bee pelted a epee vee tea he TUCO LSE TEBE ECS oe yh | 
gti ti aad aha te Oe tee Dnt acta ede SEM Shanice cele MSRM IS mii (oparc lag iss sa egal es } 
CHSC ESF HOHSH SS STHEHEHSHHSHHHHSEHSHHESHHEHSEHTHEHT EHH SEH EH SETHE TEE HH EEES qIWoUL T}U9884NT,L 
-OSSHCHSHEHET HHS SHE SHHHTHHE SH HOE HHHHTHHHEHEHHEHHHHESHEHCHHH HH HEH HEH RHHHHL GS YIUOU YAJ[OM,T, 
CROCS SHES HEHE HT HHH SH HOHSHEHSEHEHSHSHET HE HCSHHEE HEH TOE Hs SHHHEHF FH HEHEHE q}UOU GAUSAG[ A 
FHOTHH CEE THETHHHHEHF HEHEHE ETHHHHEHEH TH HEHEHE ETOP ESET OSE HEHEHE HEHEHE. © qIUOU WAU, 
ps MTN gt II Me aT Mh A AMD A AREF Reap hse eA eH PRICY SG eet Ege HG Ne 
SRjOrSiR. 9 010,210,080 ULeLDS 9 6°00 6 6 S106: 258. te 8 ele ane: 9 Shout gi*. ete s.2'S.*.s > TIT OTL aT Lan 
COSHH TOSH SESE SHHSHEHHOHHETHHHHHHHHTHEHHSHHTHEHH HEE HEH OHHH HEHEHE OTH OEE q}UOU YUEAGY 


TOeEEE EEE qyaour q3x1S 
COSHH EHH HE SETEHEHHOEHTHESHESHHET HEHE HHESHHH EHH SHHHEHTHHET EH OHEEEE EE OS Wyo UA 
BeOoetCeoeoeoeeeesereseeeseeeeeeSeeereeeeeeeseeeeeeas eeeereeeeteeeesoe q}UOW GANT 
eee eee e roo eee eerereeeee ee eseeeeeeeeeereeeeesrSeeeeeeeeeee- Se'teeeeeeese qjaom PpIIGLL 
@eoeerresesroess eeevee qjUOU PpudVvEeg 
SEK IE A lal ERE IS I RT NE EO er a RC IMO Gees Tees SVN 
SOS AR EIR ORICON ESIC BCCI ORT WISI Si CLI CORT ORCI Ys FE Ol}BjOVT 


eoeeee @eoeeee: 


POCO TO HSE HSH HHH HOHHOHTSEHSHETSHHHHE ESTEE HH HO HHHEE 


ccna | Sones | ees | ete | ee | omen | eens | RS |S | a | SSS SS 


“prer4 
STW 


‘dolaad ANOOUS 


‘LOUIGg AVAV]{ 


q%8y 
"que0 
Jed 


‘GoIuad LSU 


"q8J 
"que0 


190d 


“pros 
ATH 


‘GOlutd GNOOAS 


"yey 
*qu90 
10d 


preys 
THA 


‘adOIuyd LSU 


“auoy ALLASOY 


‘dOIund CHIL 


"RIOIUO 











‘(papnyou0g) -~ hasusany 


107 


New Yorx AqgriovutturaAL, Experiment Station. 





esessen eeeeee 


“4818 


er 


eeeoee 


eS 


1g2°S 


—_— | 
———<—$$<<— |_| ———s- 


L’vEE8 


Sas 


eeevece eeeoas 


teeeee 


eserves eeeeee esecse eeeese 
epeereee eeeree eeoecee eseecse 
eeoeete eoeeee eeoervee esevee 
eeeeeee eeeeee eeaever eeeaene 


g9°§ 
os"s 
18°S 
66°3 
PLS 
bos 
96°3 
b0'E 
69°3 
£6'E 
79° | 9°099 
09°S 


Seeree 





“yey 
*queo 
19g 


eee S|, | 


“adorudd ANcOrs 


“dOINHd AGNOOUS| *COluad LSUIA 


‘aDaHTg ALAVAG 








“FSi 





60L°8 


O'> 
08°F 
06°F 
G8°§ 
gg"¢ 
G8°S 
99's 
eL°S 
99°S 
¥9°S 
18°€ 
Sts 


08 _ 


4 19le 


9°008 
9°88 
T°00F 
P62 
G°8ePr 
9°6FP 
€°e9¢ 
&° SG 
b°999 
6'B8iL 
b° £68 
bSE0T 
b° 266 
“48ST 


“pjors 
AHA 


eecoee 





08°S 
T's 
08's 
48°S 
&6°S 
66°S 
02°8 
GLE 
$6°S 
16°8 
8L°S 
ae 
&6°S 
99°S 
49°S 
98°S 
¥9°S 
98°> 


eeveere 


“yey 
*qu00 
10g 


‘dg '1asq] 


"W818 


16s" eeevas 


L’ Litt 


8° 06S 
8°89¢ 
2419 
6°3I9 
0°699 
9° IPL 
0°€89 
9°099 
LoS 
T°889 
8°gg9 
T°062 
TSeZ 
G02 
9° 082 
0°S68 
0° #88 
0°&2e 
“402 


“doluud LSU 


seeeee | caqyy 


—— 
e@enoee 


6°09S8 


eeeees @eeeee 
eeeree eeeres 


eceses 
eoeeen 
eoeece 


6°96 
¥'9S6 
6069 
8° S34 
Tees 
9°829 
€°ei8 
1616 
6° 286 
8°2601 
&°s901 
g°S0L 
“UW 


‘aoludd GuInt 





eeoesee 


ee 


‘doladd AGNOOUS 


‘SILUY VASIOL 


0°9892 


eoeeveer 
eeeete 
eeeves 
eoevee 
e@eecoee 
evoeee 


0°F08 
PERS 
$699 
2°99 
8°SPL 
9°982 
8°S9d 
8s 
G"088 
$°996 
8°S68 
"981 


"UDISO WT -ULOISIOFT : 
‘NOILVLOV] HOVY 40 HINO] HOVY ‘MOD HOVY “IV 40 INSD BUG GNV HNP 40 GIAIX “SO WIGWL 








8° TOPS 


4°08 

& LEG 

4°608 

8°13 

A’ lbp 

8°26 

8° 1b8 

9° PPOl 
0°OleT 
g° 19% 

a) Zc 


*qo0luad Lsyld 


SCOTT HHOEE SESH HO HMPA HEE ES pepus 00148408] 
Piao L LEE NESTLED EEE LES OSBIOAY 
Eh he i ae LILES EA 4) -) Fs [7390,.L 


Pie irate age acces eee eee ete eae TET LOREEN OCT Cad Te 
att dig a Ry acetal ee plate th tt Juss, USACY 
See eee ea eg teat ag ee FOOL Lie ty 
ee EE ee ee. ee A FUOUL AT TUOOT Tie 
SOP SS SnD SAS ates oreee'* 92 STS MOUL qyuse}y INOW 
OCH SAH eBeeeereosseeeegeoeons YOM G4U89} MYL, 
Peete eee er ee HeeOeeseeseeerteses QIUOUL OF{OA.L 
EONS EOL ob eC ral folie hy a evailey 
CROCHET EPEC ET HEE HH HEHE eeeess WOU YOY, 
ie ee adhe ea dm ewe OL TOPPA T ENE TATE 
eeeeoeaesceteasene sagen seees*** WIUOULUIU Sn 
POOP eH OEe Hoe eeoeeteeoeersesees qjaow YJWeAGg 
eee ee ee ee ee eo * GQUOUL G4XIS 
CORO Ce OH eeeet sree ee SHH OH eee EEe Qya0ow Uin 
Coe ee o EOS H REO HE HEHEHE HHH OOH HORE YOU YAANO 
se eeencccenss: sreqseoeeses OQmOUL DITUL 
eeeeeeeeeeseeCeeseseeeeeesereeee * Gja0om puoves 
eoeoeeece Soar teat ewe’ sess Sr AU mOU saat 
ree eeeeeee severeeeeeceeeeees UN aq UOMO] 








Report OF THE DIRECTOR OF THE 


108 


eveeese @ LOOP 


08°9 «| 9°2g 
06g =|: 9992 
ce°g | p'gse 
8b'S) | «@°LEP 
88°S | O°SbP 
OL'g =| 3°6SP 
1o°G | SOP 
89°S | S°LSp 
20°S | 8°6PS 
OP p =| P'16S 
"48[ 

“qvy A 

; para 

que 

oq AU 


“doIuaid GNOOgS 


eeeeee 


“7308 


e@oeene 


BOTS 


98°9 | L°628 
08°9 | 3°18 
90°9 | g°Sc% 
06°S | T9128 
I9°g | 2°162 
Ig°9 | B°&bs 
60°9 | 6°12 
66°F | 8°99 
69°F | 8°928 
00° | T'€8s 
88's | L°S0p 
93°S | 88ST 
eeneet 103 
“qe ° 

; prod 
4u00 

jog | ZW 


‘dorusdd LSula 


“LAL S WIAUNTY 





b'GEhE 








L89'F 


— oe 
— 


eeosesn 


“98TS 


— —__— 
—— 


eee 
——s 


9°€8hT 


09h °F 
— 


“TI 





8° 2898 


*YJUOM O44 JO UIFT ON} paid x 


eeeese “4ST 











E* 190¢ 


—_———_—_—_——- Oe OO - —- 





eeoeee eosves eeesee e@oeceoe Il’? Trig eoeees 
eeeeee eoceve eeovee eoocese 60°? 9° 1bE eeeose 
e@seeve eoeoveee 039° @ 2491 CSP 9°66 eeecoee 
eeeoee eoeuce GP > 6°9RZ 69° L°98S eeoeeree 
eeeose eoveoe €9'P g° lhe 02'P e°g¢c eceeee 
Sih | 2°Ssr eb | b'S8E 88°h | L°ShS 06°9 
09°F | O'Tls Sb’b | 1268 09°r | 9°E99 08°¢ 
Ob'b | 3°99e LAU'b | 8° PEP ooh | 4 889 66°P 
coh | ies 00°F | 6°9T9 4e°b | 9°16 &6'P 
Gp | 61s 20°F | 6°0¢g PI'S | T 28g L8°9 
46°F | 9 PST Go°p | 8°999 8p | T'LP 09°F 
ere eee “TUIst eesnene “38ST eoeese “T3163 eeeeee 
‘qez | ‘qey |. yes cole: *4%8) 
3 hey SoS Bag piers | . prea |. 
4200 4us0 4ueo queo 
yeq | AUN | jog | AW | gag | MW | fog 


‘dOluad GUIHL |‘dOIukd GNOOX8 





“VITVLUY 


“do1ukd Lsul 


“UT 


eonees 


eeeoee 
eeeoeee 
eeeeee 
eeocse 
eeeeees 
eeoeees 


STIS 
b°PLg 
4°069 
0°09 
L°9Lk 
T°S6g 
“PS 





* | “Obs 


6 F8SP 


eeeees eoseee 09°S 0°68 
Ses eoevees 06'P 0°S8ST 
oerece evoves slg 6°S&s 
eeevee seeese GLP T°808 
evocee eeeoee 99°F 8°xee 
B'S | ssh | I's | 6'TIE 
G6°9 | 2°S8l | Shh | 0:98 
eg 9 | pete | 29m | sree 
68> | Lore | ¥o'p | prz6e 
99°> | 2°6c6 | 6's | F'09F 
Wd | BLES | 06'S | &'ILP 
98° | 8°S9S S6°€ | 1 eLp 
86 b | T'8h2 80°F | 6°8&P 
03°F | 9°94 68°8 | O°ESs 
eeevee “481 ereeee “Us t 
"9ey | RUE fee 

P pork |. pyoré 
oq | 20K | fo | AUN 


‘adOINYd AUIHL | GOINHd GNOOES 


“dOIuNad LSU 





*HNO] 


Saeko here NG SS O19890B'T 


CoCo rere seseseeeeres OSBIOAY 


\ 


SEE CMa E Se Ws's OTR TRIG, 


eoesesece *qyuoul q3U907INO 
eeeescoees qqu0UuL 3099} I1O,L 


eeoreceserooes qUOW GAJl9A], 
coveeeerrers TAMOUM FUGAG|T 


oe eee ie ate SEPOUMA A eas 
soeeeeccoveress: TI GOU GIOIN 
seeeceetcovee* WAUOULUIUST 
eeooecs eaves: * qjuom qyUeAAGg 
2.09 6.0 2 vee Stee AOUL Qixig 
0 te Cae Oe Siete see TOD Utah 
poe oth tA lira 1 LE CON ET qianoy 
e005 8.00.8.6)s8 50 2 HANOI PALL 
este weee tes ¢2> Our puovesg 
Seve oeererever. WUOUL IAL 
DOC IOWO NG piri 8 TONBI9OVT 











"uonagr 


‘NOLLVLOV'T HOVY JO HLNOW HOV ‘morn HOV ‘LV HO “ING 3Hq GNV HII 40 GTHIX ‘99 ATAVIL 


109 


New York AGRICULTURAL EXxPerIMENT STATION. 


@eseosee “4S1S eooeee °q10E eoaeen ‘“48TE seoeee "WSIS eeeoes *™382% ovnecee * % scuaonee ‘T19 Se eee eee ee ee ee eee eG DUG TOL EIOGlr 


| me | re fm a fe is ff i | ee | ee | ee 
——_— | -—. — Se | ee | OOS Oe | | | | ES ——— | | 


cIe'e esecote LL8°2 eeeeoe 229° eeeesne G86°e eeeete 692° eoees OF . eesese €9b'P ecevee BICC 201 OOO OIRO OO OGOO IU Sy ky GE 





————_ | Oe OOS ES OSSg89é SS eS C—O | ee | Sas OSS eee — 


eeeotes Ll’ 2e2 seeece S°eSls eeeece 8° 2088 bi CIN 2°0629 eoevce P°20e9 seeeoe €°6'kS eeoenee 6° 1S2g eee ee coe ee meee ys ssinaeec2ee oe OIOTA TaIO.L, 








eeoenee eoeeves 02°9 6°89 eeesee eesene eeesee eoeoee eeoece eseoce eeorvee eeecee eeeeer esaese 9 eee eee SOO acer eaie oon TT FILOUL TASC VLA 
seeeses eoovse 09°P 0°OLT eeeres eeeeves eeeecee seeeee seee8 eaeces eerene eeecee eereen eoeves Saree 0 Oe ag gee eee oe ey OTOL YjyUsev No 
eeesene eooeves 04° 4°S08 eenvee eereee eonese peeese oeeses eeoeee evooevne eeevse eeoeee eeosee */SI0U8,S(9,0,218.0.0,0\9:9 0:0 8.00 2 0:9 0 0882 ST UCII-G UCC IGG, 


eeeeoee oeovee g8'e L°@0P peeves eeoene oeeeee eeecee seeece eeoveve Se'P 0°08 19°C c’ee i NS ee dle A ape NM tha Bel ‘Wjya0W YIJ[OML 
0G°P 2°6P g6'°2 6° PSP eeveee teoecee 99°P 0 #9 oeeece @eeses €S'°P B°SLT OS’? 6°ELT cee ee eee ei ep st ee one oe PO OL) ORO] it. 
ge F L691 16°2 L'OlP eoovce esseee OPP £°06% ces 2° 691 gg°e G°9pg 46'P 6°ESe POC ROOSTER HOSE HEHEHE ESSE EHH HEH “QUO W400, 
SL b 2° GOP 60°E Q°S&p oeeees eeceee SI f 9° 06P €9'°P 6° £88 03°8 0' Olt GS 1&P SIR IOIOIS SOE NC FORGO OULU aa 8 QUIN 
gee 6°SL9 ele LLP eoevee eeesce Ol’P POLS 12°P g°SOS 91°¢ 2'9cP G'6hP ¥ dieses tele) esie sels cee alesis ee sere s Ce tO aot i 
62° Lape 16°2 L'ONP Nereus 5 ST 60°F 8129 68° 9 P19 2 2GP at G V.9010)0\88/0/8,s.918,8.9.6/0 #10;0)<.0/0'9.9 918.8 #8. ST OUTTA TOAGR 
gt’ | o'60g | aus | 6'e8r | vette | ceeess | ose | ooze | -Fe°s | 6°STA B'ee9 PES | SER 8 tees ES oO a 
PL o 9°684 8L°3 O° L8P eoeceece eoeeece ag g 0° 92 an 1° eg 2°99S 9° 169 eeeersoer Se 602.9 88 2 80.2, 66 98 6c TOO Teen 
cc°2 §°838 98°% bag 02° T° T&6 26° b°882 4 L¢°S L264 8°F09 0°88g¢ 18.029. 619 C0 Sa. 8 USS S88 €=)88 6° * TOU OUL UPON 
093 1°996 F6°S | 9°G9P go'e | L°196 GLE | 6°b:8 646 | 9 216 S° F609 Dee eee ee ee ions Ox bc pe aes 
86°2 8°8S6 13°% G*ESPp 68° e°bS6 LL S'0I16 00°2 2°S06 L189 1°929 TARA cesee eaciee eesie ek s.66 665.8% 5* TI GULDMOOUN 
GIP 4 bs8 go°s | S°86r So°h | LHS 9L°S | 8°90e 82° | #°909 P°1tS DOE ee a ee ee ais ck RO ee 
Seeseee "pz tr over "UI91 eeecee "UII @eerse "420% eveere "119 ° a: } ¢ . *m™139 tie eieees Cosseis ees es eS SSE es ST Rom Or eiree 


ee ee, | ————- ee ee | ee | | |] - | ef S| | | eS ee | ee 


RTS 


e 
° 


$ enor 
‘SSaSSrsssa 
230 69 63 Sid KH xt ee 


*eandr 
"Aor 
© OD GD GY GD OD OD 6D 


“aux |. “qez |. “yey | ‘yey | “yey |. “yez_ | “oz | 

: pres | , prord | . piers | . pros | . pers | . pred | . prors 
99 oO . 4 9) 

ies a | 2m | fog | 3t ae HI ae AIHW ray TEN ae MM | fog | XU 


‘GOIMAd GNLOFS| “dOlMad LSU | *GOINHd ALAA |*dOlUHd HLYNOd! *GOINHd CHIH |‘dOlIwad GNOORS | *GOlmMad LSUla 


| 


“SSHTUAAT VLLFINAL “HIG MOT SSI 














‘aur ysEh 
‘NOILVLOVT HOVY 40 HINO HOVY ‘MOO HOVY “LV, 40 “LNED YFG ANV HIT AO ATHIX ‘49 ATAVIL 





sip ey esp Se a eg eS 


Report OF THE DIRECTOR OF THE 


A10 








eereece eeoose ceoeooee 


m7 


oa. 653 eeeeee 


eoeese ste 
996°S 


oe Ss bons | eeeene 629° 


xn eeevee ogg’ 


BGS eeoves O'1EtZ eeoees #° 8698 eeeves 


Psel 


“48Ts 


mati! eseces 


“Pes 


eesece 


cor 's 





esecee eevese 


8°S629 


erseeeoe eeoese eeoeeee 


0°8969 


8°69TL 


aeeeee eeeoves eeovee eseese eoneose 


. 


eeveeee eestee ° €°e98 areeee eooeee eeaves eoeoes eevee eaneve eoeeee eoevee 
@eeeses eeoees . 0°Rss eeocee eeeeee eeeevce eeeece eeeoee eeoeree eeesee eoeevee 
[ES a A ie Rca I ah Ee ten ee eS Be 


eeoe ee Tile 
0°S88 
4° b9P 
2°889 
€° 499 
Teg 
$° #99 
8°889 
6 iL 
p°9S9 
9°6h9 
8° 268 
“OT 


96°§ 7 8°S06 
4g°& 
8h's 
&@°s | T2499 


6°089 
9°069 
F°s99 
&°G0L 
0°669 
T'Lp4 
6°S0L 
8° 459 
9° 10L 
T°T29 
4°908 
2°66 
“| “OWS 


1°99 

P69 
9° L9P 
¢ 669 
9° LbL 
SSL 
9°682 
PSs 
0°318 
b°be8 
e "PE 


eeoeese peeete 


O°SP eoeese 
T° 248T 
T'Ssit 
G 104 
9°CLs 
&° S28 
g T°#S8 
g £°3l8 
g 1°98 
g 

g 


go"s 
él's 
go°s 
ge°s 
Go°S 
gI°s 
8S°s 
T2°e 
96'S 


&°699 
S°10L 
8° 864 
8°0€8 
b°1F8 
6°8S0T 
0°9%6 
TPS 
379 
“CsI 


2 OD GR GD 69 29 89 oD 


© OD HSH OD 09 69 69 6D 09 09 69 60 09 XH 08 10 


g 


‘SAVaRLSaSRSSRASZ 


‘ 


6°96 
pth 
-~* “48, . 


2 HOD 09 OD 6 OD 60 6D 


TS See Reo 


5 S 62 C2 0 KO 
SSSVeseseexn 


sOonwaos 


+o 


“ | °98TS 


"yey 


rey 
3S 
oe 


ey | PIE | cae | pit | eS | prt | te “prone “praid 





“4000 “4000 fe “40890 “usd He “4099 *4yue0 
oy | MUM | fog | AW | oy | UW | Seq | MUM | Soy | AW | Jog | AINA 
*doluad GNOOUS | *COLHAd LIU |‘COINHd HLUNOA) ‘GOIuHd CHIHL | GOIN .d GNOOHS | “GOIWad LSuIa 


‘ssHHoOong NaF “a IIA NOLNV EK 








‘(popnpouop) — aurysuli py 


cam 
240°S 
66°% 
ol'P 
98:9, 


“qBy 
*qU40 
10d 


“dolaad HLAHNOA 


“481 eseses 


€89°§ 
ee ea [ene 


9° 9608 eesaene 


eeeeee 


eeeecee 02'°P 
‘eevee 00° 
eeesver c6°E 
ete [90 


89's 
els 
£3'°8 
98°3 
0”°E 
66°S 
ves 
80°F 


@esees 


eeoeene 
eeeeene 


8°6901 
>°9901 
g°956 
6°62 
"11308 


*4ey 
*queo 
Jog 


“priors 
ATTA 


"0968 seeeseoeeseengnua TO]3BIOVT 


b°PEe6 


b Shr 
T° e9¢ 
9°89F 
¥°O9L 
1°888 
8°P8 
b°SE6 
g°SS6 
9°Se6 
0°8g0t 
g°ssor 
2° 118 
“TH9 


*prord 
ATW 


*aOluad AUInL 


“SSHTIUUHG VIIAINOS 


*0:8 65.609 0.08 0989 CRR SO OUIOA Ui 


era nips oecn AG 1) 9. [T839.L 


teeeeeoeees UAMOUl Y}UIe}XIS 
seeeeccoceoen MOU GUEST 
sooeseeee sq MOUl GIU804}INO,T 
seoes-eees TIO TjMICVN.L 
eeeorsesesese yGOU GIJTOAL 
seeoeeoeoros TITOUL GIUCACTA 
eeeeeceseeseeee qja0Ww qyue], 
seceosooscocoes on TOU QUIN 
seeeseeooeceres quo WISI 
+009 572299089 TOU Y}UEASG 
teeceveoososooernamoUl 4XIS 
see 0 0600000. 0:0:8.5 -TRTOUE Ost 
seeetersesecee yom GIANT 
coescceevccoees ANOUL DARL 
eeecereroseves q}avUl puoveg 
eeeeseseereerere WjaOU ISI 
CODROOCOTIGRR 1 «F701 | M01}B}0B'T 





111 


New Yorx AGRICULTURAL EXPERIMENT STATION. 








eeoccesece "481g eoeoov0qse 5 Seay eeooerose “481g eeeeceve “"48T¢ So he nea oe neta a ene eager ane eee eae geen Vee pene tel DOD LOTS Stes ae i 


en memes ee | enn 














ee | 


608 °F eseececees C8e° Pp eeseaece 619° eooevere 128°P @eeeeses SHHSHHSH SHEE HOHE HHEHEEEHE HEH HEHEHE EHEEHEEH HEHEHE SHEHHHHEHSEHOHHET HH HOO HoBeeesEeReseseeeD OSBIOAY 


— | | | ce 
————— 


Sania ere-0.38 covneeee ZL° 9'0T eecoeeeve weoeeceoe eooeeene eeeeesesn Sie seeped ans 6. peel eae ce tse eae is esc eke Wivadion: ee ee aE ro ee POOLE qyuee3jL 
eesseceee ecoecsece Cb'S G‘°2hL @oeeesse eeerocees eeeocsee eooerece Bese has oat ha eo ag ae nh theo od eed ee IE. tee UT YUOUL Liphicle: macten: | 
Giaua Ble wale See ee ee 08°F 6°CLL eooeeoeces e@eeeeeoe eesorveee eoeeesen b ciatang Scab poe Pace ae llich diel mace aint LAD CRE OM EO OUIOCUC ruts rg e hey 
ecceerseee eeeoseces 00°F B 261 eeoeseee eeoserveee eeeeoees eeeeeree ae Soe ORE ene a ae eee I en ee ee Re ee ae ee cae ae pe MIU OUL Ut eas; 
eecosenece eoeccese Ol’? G* Lae @eoenseee eeeeoceees 08°P O° h6E Speer mae ren te ae ee eee ee een ae ee ee cenit tetek ees CIUOUL U USA aTH 
eoeoeeeeee eeeeeeee GE°P Pp Ses GSP 9'96S 08°? #°69e SOHC SH HS HHSHHH HHH HES HHOSHEEH EES HHH SHEESH HHHSHHE HSH HHH HESEHEH HHS EHEHESEOS qyaow qWWWey, 
evceecees eeoecccee GI’P 6°192 0S P 6° LLG 1o°s S°LiP iden eS ae eee ae tte Rec ay epee RE TEPER MIT PIERO AIO ee Cel se Pu ee ge 
oereecees eccecses Le 2° 192 CrP BPRS &P Pp S°ChP CHOPS SERRE HOHE HEHEHE HHS EHHHTHHSHEHSHEHHHHEHHETE TSH HH HEEOHERH HO REHEHHEHOORE qjaoW WVOSIT 
80°h 8°599 GI'p L°208 GLb B°ZS9 Cp'> 8° LEP TOHSHHSHEHH THESE H HEHEHE HEH HHOSEOHHES EEK HHH SEH E EEF EF EH OeETEOEEEOSE qjQUoW WW +A0y 
08‘? £°0/9 06°8 O'Sre CLP 0 £69 €l'p 2° 8h EP fds ad ene ay wens Ay wt at ge a eb ees Peo Ne ee See pe IE eee ieee ini eae Et YT EO COR UEDE Tay 
2° L’ SPL 03°P 6 88E €9'°F 9°928 c6°E G°Cup eee eeseererereee Oe eta eee teen, ay nat ese erase ape Bie eC eis'* Sie 918.0 00 2 2 Coe See TOUL Ud ta 
G62 6°088 Go'P 6°£98 aS°P 6°282 13° 9° TES SEROHTSSHHHHS HEHEHE SHEESH HTHHHESHOEHH OHHH HHEEHHKDeEHEEH HEHEHE SHORE Lipo celeemrpeiicen: § 
GLP P' 696 20°R 8 och 29'P I 186 ?6°E 9°0S9 DA ee ELLA AAA LE Se he RRR 01S FEMI EEE ES AYES SEALERS G Ws Coat PIITL 
Ge’ Pp 8° 8601 06°& 8°O1g 6P°P 9°988 OUP T° 2989 FPOHHSHSEOHHH HSH HSEHEH HHO HTH HS ETHEH HHH HHH SESH HEHEHHEEH OH HTE SESH KEEES ceees*aqU0Om Puoveg 
Pog 9°89! 29°8 O°S8S GG’P 0°29 939°h 0°29¢ Pewbes eso. ge Paeh ne apie) ae wee MoseaG oe e Pee es Meee Riek boa Sage PUMA Sno 
eeeereeen PZ > .reeee "48 evecare Bi pterd eeeosees ‘Tip Soe ceS 8.S OS Se Sie NSIS 8.88 NS i810e 8.815, 6:8 0:60 Sere e esh0i8 40-8 Sie Seles A SSNS SPSS TT TOMO LS BIOeTT 


—_—_ FE | | | | 























Fico EPIL? baat we” IHR. |, ody oka Disk efoto | “DIet 
Serres EAI Se, eo ateg| UE toy tet |e gee fe UU 





*dordad AGNOOIS ‘doOludd LSuid ‘adOIued AGNOOHS “dOIuad LSalat 








*UHONDdG AAV] "HILO, ARSLUG see 





"ULOYILOYS | 
‘NOILVLOV] HOV] dO HLNOW] HOVY ‘MOO HOVY ‘LV dO “LNEOQ UXgG ANV WIP AO AINLZ ‘89 WIAVL 





oa eee ein eae Pree 
ee er A re At aha ie he 


7 a . a 
— a he.” rm)’ ~~ = ot go" ee a See ae wee 2 ..” - 


Report OF THE DIRECTOR OF THE 


112 


eteovsose 
eeeeere 
@eeeoeee 
—— 
ee 
eeeer.e 
eee See 
eeereee 
eeeeeee 
@eeeene 
—_——— 
eeaeeee 


@eeeeee 
@sesetee 
eeoevtee 
eeeeeen 
—=- 
weeesee 
_—_—_———— 
aoe . 
eeeeveas 
eeevere 





i=r) 
rr) 
Pad 
Rr 


os er 


spunod 
‘plod esBv10AV 





eooeee 
eeeree 
eeeeee 
—_—_—- 
eeosce 
_—_——— 
eoovese 
eooses 
eseene 
—- -———— 
eeoose 
en 
eeesee 
eeeeee 
teesee 
eeoeer 
eoevee 
eeeeee 
eoaces 
seeeee 


jo requiny 


“‘sAep 


“LLG 
“08'6I | 


88° TS 
80°21 


eoevee 
ae 
eeeves 
— 
e@eorece 
evecce 
esceoe 


—— 
————— 


eooone 


CPSs 
68° FS 
60°06 


‘sponod 
‘pleld o2B10AV 





eeeree 
secoer 
eeosee 


eeeeces 


PLT x 


eevree 


LOT x 
Shs 


eerese 
eeceee 
eoeces 
eeoveee 
eseoee 
eseene 


FST x 
808 
ats 


jo iequinn 


‘sfep 


*poried jo uoyjo;du100 e10Joq porq + 


18° $3 





98°13 


8e°LT 
8h° Sa 


ereves 


on 


166 
143 


e@eereece 


Te 


Coovse 


elt+ 
BhSx 


eeeeee 


Tg °€@ 


69°96 
&h FS 
8h 08 


‘spunod 
‘plo}A esBIOAV 


098 
PSE 
608 


jo soquiny 


“sep 


90°98 

6 “13 
£9°6L 
86°91 
08° 6I 
29°F 


et 
£9°CS 
GL SS 
96 °6s 
60° 2% 
249° FI 


‘spanod 
‘plod osB10AYy 


67 Tx 
18¢ 
0 


eeeuse 


STs 
1g 


Tee 
Soe 
298 
268 


SS 


jo azequny 


‘sfep 


G0" FS 
62°8T 
08 ST 





spunod 
‘pjayA esviI0Ay 





189 
886 


jo aequinyn 


*‘sAt Dp 


‘doluag HLA | dolusg HLUN0,4| ‘aoluNg GUY, |‘aormsg GNooNG| ‘aorugg 1sAly 





*A£[UO “FEST ‘T JOQUIOAON 07 PozBINI[B)) » 


eeoeeeoeeereeersorns eoueysuoyH PuslIsqIoN 
“eee Oeoeeeeeeeeseeer. sooeeessiqIy BUlOL 


@eeeeeceeeseseeeereeeeeeoeeeseseeeneee Ps IP8H 


CC COHHOHOR OH HEHEHE EHH HHE RH eHHHHB HEED BION 
POOH EHTEL EET HOHE ESR ET HE EEEE 119 ojsseyy 
eevee eCeoeeoeeeeeseeeeeesesereore 39 SFTON 


Ceoeeeeeseeoeoeeseeeseseseseseseneeoneoeer obese 


8 Nee ne Sa uae 2 rca. (OLE) 6. Fao] V. 
OOH OH SETH BETO THEE OEEE ULV Brvqivg 
a tite Mel EOS eT Aa OT a | sseqyUNnoy 
COCC HEF E ORO HEHEHE EE EHOH EEE MO0[Q19P[EHD 


Co eoeeeeseeeeceetresreeesesseoeeeeeseseeeeeHee 


W058. 08/0 2..9.0/010 2-5/010 0 anP ioe 08° 2Q00108 USprht 
Peete eoeeeeeseeeseeeoeerened q0o]9§ BI[CIS 
eee ooeeeeeerseeeeeeeeeser e]OLIO 
O00) 08.08 S48 PiSi7 RIP 88 0.00912 210.0 80.2 D107 07 JOBOT 


e@oeeoceorees 


@eesesoe +4) @eoreeererseereeeeoeeeeeoeer esas 


@eooeresoseeeresaeereerooee sseqong ueeng 
@eeoeseeereeeeseaseoeoere sse[ic00g vB }j0]uUn 
“PSUS IS SP 8 8.0 Se CP coerce} ** OTeg UOTE 
eeeeeeeeseeeseeeeoee seeseetic MOLT ssi 


“MOO 4O HAVN 





‘NOILVLOVT dO SGOIHH GT AAWSHOONG NI ATHIX MTIY. ATIVG GONV SAVG #O YHAWON 


(q2odey [enuuy qIJjeMy, Woz ponuryuoy) 


see oeeoeeserererses DRISOLI,J—UIE STO H ' 
PROTO oe oe esoseeere UVISOLI Y—-U18j}s[0O 
eeeeeseeecrerereces UBl[SeLI 4—-Ul9OIs]O 


See eseoeerseeseseresecoese OZBIOAY 


seeeeeovereres senor IOpIOH UBolLlwMy 
seeeeceooreres sHsQmIOPIOH UvolLlIowmy 
seeeececoreree sRomIOplOH uvoLIONLy 


SOCHH OSE eoTeEEeeneeeoeEes eZBISAY 


che OSCE Sans FPR EAR ACES 488 08 ee Koga 
“2 e.c08 800 0r oe cece 286s clee tle AISI: 
eooee o:9:9'9 0.0 9 9/6:0' 8910 0 eisieeiee oS AOIC Is 
Pet See ERE ERE UE AMIRI CK UAE IY, (21H (2 


eeeeee Bete ee ees sreeees OBBIOAY 


weet she 40.0.88008 008.5 0088 Coen OOO 
6.8.9 s:2i0 0:0)9/00 ¢c'8. 0.0 see.’ * Cree KORTION ED 
He eee SE ee SUAS SA ee AON ILIOLLE) 
ceqc he gvecss see cs ehe4ne see OOS IOI 


ee ULE UCC Ss cin 
e@eeeeeceeeeeeceeseeeeeeereeenee enyqs1Ay 
SOR eR O OH OSH OH EH EOE OEE enygsiAy 


SOCCE HT OTE HERES EL EEE HEED eargsihy 
Coats eeeseeseeonerseseeesene e1gsik F 


*pooig 





69 WTAVL 


113 


"polled Jo aojje[dm100 e10joq petq + "ADO “F6RT ‘I ISQUICAON 03 pozenoji¥o « 

















esenner eenees 69° £2 e@enseae 90°61 eeeres 99°S8T eoneeee 09'°FI eaeesen COHeHE ESE EHHH HR ARE HE eRe e HSE H HH HE SHOR HH Ee ED 26¢88 S[VaIUeB [IB JO 038.1048 [BITE 
eeeoeee eeecoee 698s teoere OF'6T | eeevne eL8T eeeese 2 eesees FSH OH FOO THESES HE eee eee eee EEE EEE EER HHE "eeeessspeeiq [18 JO O2B19AB [VIOUS 


ee eS ee aa 





eeseves eeeeer eeeree eeeene eeeres eseeee 69°&% eeecoe 19°Il eeaenee SOTHO HEHE ETERS HEE EEE 


sReeeenerseseeresessseene OSBIOAV 


geeeoee eeoeee teoone eeerte es eeoses 18° 9% TLS« 0'OL QPP ya eee caren pegs Bot ade UCU ADOT Vie beeeeeeeceeeeeeeeeeenens TIOMAIOUG 
eeeaeee esneee eeoeese eecesee eeeee esecve 20°23 OPEx 8o'et us ever ereeerereseeesererse sane * 1301 Aosqogq eee re * Sen Cee Sere So LIOU TOUS 


me rrr mr | a ee fe ce | fo |] 
————_ |_| | ee |S >. | ee O oe oo 


Breese eoeone eeeose e@eoeee L2°FT eeooves 14° 8T esevee 42°0T eeeeee CCCHHHH SHH HEHEHE EHH eH oOo REE REE OOH eee 


sO ee OO eS eee —_- | Oe eS ee | ee | 


SEE OIOOE Atay PY? 


=a oe eeveee eeeoese eseoee 19° 82S x PL SI 9S 49°81 68> eeeerecse Re ces ae oo Seite age ETT O td Wi See tak Tien Pee oe ee ease aie ee LOR OT 
eaeoeer eoeves eevone seeree eeoeeee ereree -eeeces -e08 86°2 198 eb eck SARI ABM PRR it Fo Wve.IpsBg atte cco edeet ENOTIO Y OW VAG YG; 
eesesoe seoeee esecee eeeeee eoeree eoonete OLS SOE 1€°6 LEb ig thee tee 2 tenga eee oa SIP), 8: CLAOUOE) Bee ne eS eee ar ee ee ae ee ORS TE 
ereeseos seeese eeseoee aeeeee 80°T@ 291+ OP‘ fT P12 5 al th 9IP eeeereeeeeoeeeereereeoewreesteene *****On0T yet pee Lee or eee ee OA OLE 


[he ee eervees eeeene aeeeee 18° PS seesee PE 9% eeeees 03°61 tee Seale soe Ree ites renee ier! Cail Mamas Ly OS See CORES ECE SEN inter are ane 
eeeeeee eeeoee- eeeeee eeerer eeeere eeoeees eeeses eerere . OF'6IL 928 a ES ECT BIO A Leb | eeereeresereseeeereee UBISOLIA-Uleys[OH 


seeenee eeeves eneese eeevee aeesve eoeste 982 66% OP OL 69¢ ae Smerashh ut, otre anne ta ad DOT LATTVGO ET eee eRe eeeeesaee UBISOLLA—-U19IS|OH 








unod 
O3e10AV 
jo iequnn 
‘spun’ d 
‘pjerA o8Bi0Ay 
jo s9quinNn 
‘spunod 
‘plorA osei0aAy 
jo soquinn 
jo asquinyny 
15 


e 


‘sep 


‘PIs! 
‘spunod 
‘pjorh e2e10AVy 


‘MOO 4O HAVN *pseg 


‘shep 


‘sABp 
‘spunod 
‘prerd esevi0ay 





"dO1lUHY idly | GolMag HLUNOY| ‘GOlUTG GUIH] |‘dorus#g GNooug| ‘aoruag Leary 




















New York AaricuttoraL Experiment Sration. 


‘(popnjouog ) — NOLLVLOV'] 40 SGOIaA | FAISSHOONYG NI TULA WIP ATV NV SXvq] 40 URAIAN 





Report oF THE DIRECTOR OF THE 


114 


——$—$— 





a aT = 


ct 
at 


st 


j 


i 
} 
| 
| 


*sq}UOUl JO ‘ON 


"A[MO “PEST “T LOQUIGAON 07 pozBMoTeH + 





8° PS 
9°66 
re 4 


seeeeeee 


‘spolzed pz 


| 


ee ee ee 


“APoa ay yey 


L°p8t 
8° 208 
as 2° ObT 
T°896 
IT 9°90e 
6° 106 
iT 8°08 
as Leal 
8° 22g 
0° LPP 
G66 
T° 026 
a 4! 
T POP 
2 98h 
0° 12h 
0°66 


601 R° 266 


a P O&e 
oT 627 
6 6° 198 
3 P8l 
0°0¢P 


“Lot 4°08 


It 2 G&P 


|@aind jo 4u00 Jag 
“H[PUR UY FCT 


P°O6TL 


T'$998 


9° FSP 
Tt’ 69P 
¥ Ole 
€°£0P 
&° L6G 
9°36 
6°38 
C'est 
8°STg 
6° 8h 
8° E2S 
8° SL 
8° 16T 
8° 600 
6° 068 
0° 10P 
O'SIE 
0° Sh 
LLL 
%°996 
6 98 
LSPS 
G PEG 
b O6P 
GS’ PSP 


| ‘poog ul 4eyz eang 


€°68P0L eeeereeeeeeeeeeeeeeeeeeeeeeseeeenreeeeeseeaeeeeeeseeeee S8[8I0], 


O°FIS 
8°scg 
L° 996 
8° 88P 
T° S46 
8° S0€ 
8° 69F 
Scag 
g°P29 
0°S8¢ 
0°12 
6° SEE 
GES 
2°61S 
P°SLP 
g°S8P 
6828 
9° 966 
3° 988 
g°22E 
§ThP 
8° 866 
9° FE9 
2°€69 
9° 989 


“poos 
Uj 90vI3xX9 IONID 


seeeceoreereeeseeeeseeeeresseeeseeeeeseteeseeeeeses aseouedg Ape'y 
IER 8 8. 8:8 ORCI 88 £8 8.0/6.9 Fin 0 8 aTOIs eS SIP Pe Pe Si euia seem’ TIGHT AONIOG, 
BECVECHS S088 £ URGE 6S 8 COTA 8 Sik rere te Sie Le reer eT urse.ip eq 


THOSE HHEHEHEHHTESEES SHH HOLE HEHEHE ETE EERE REE e ESE BIlBIIV 


TT da ND i tienda sc) fh SO OC TOE ay) 9 8, OIAGUey) 
SOSH SEHT HEHEHE HEHEHE HHH HEHEHE EHE HR EHe we se seese euot 
Ee LTA RS AIOE 288 SRN Be Oe 8 PIC ne SES SEA ari BOOT OR BII91S 
PROSE REH HOHE OEE HE HEHEHE H TERETE ERE SHE EEEE 409/09 TAVpBy 


Mixgecse #2 0: Sir aie OLBACLOURLGLE, OA 8) Sree WR LOLOLE/ SS Chee) Ore Ree siee ee Ce OTOLAC) 


ECO HEROES ER EH HEHE EOE HEHEHE ESHER E OHHH OHEEE p10 0931080} 
SSP, OAOASLO SIRE OES RISL0 78 ©. 8 P18. 9, Wiese 8 SR SSS Ae 8018.8 98/8 Ce Cen ales fue 'eit 218.0 ETON 


SUE Ua Soe ok Guliwk he mae ea CWO EL ERT arte ce 19 C1ls3Byl 


@eee eevee eeeoeeeeeaeeeeeeeeeseereee hn oa casi i eign eet wel iE SE BITTON 
*@eeevneoereeeeeseeeereeeeeeevreeeeeeeeeeeeeeeseeeeee [OLBD §,1100TV 
eeoeveeeveeeeeeeneee eeeeeseeeoreeeeeeee ee eeeeeeeesee UeIlV BIBqQisgd 
eeeeeor eee eee eeeeeeeeneeraeeeeeeeeeeeeeeeeeeeeeee BIABI YA ssojanop 
CHORE T HOR HHH HETH TORE H OHHH HT COHEEEEHEEH OES *** TIOO]qQJOpIyD 
eeecteeeeeeoeoeeeeeeseeeeeeeneseeeeeeesereseseeeereseese Qig MOTW ssi 
SOOPER EHH EHH HH SER HRE HERE He ser eeeEEeBEEEeeS elie noyasyy 
eeoeeveeveevree eevee eeeeeeeeeeeeets eee eaed Be So LSS lAOOE. ejo10n¢ 
seeeveeeoeeeeeeeeeeaeeeeeeeeeeeeeeeereeereeeeeeteaene ssoTond§g meen?) 
Sieia's c) shale aisie-e € oltishes:¥in/eakielee ere ses Sees esicleineet eee e less SATAN 
seeeeeeoeoeeeeeoee fae Ae ne ee ee COLE NOL, PpuBlIsyION 
SIO ESTES! FR SO a UI I HD MACH TOIT COLE Nf 02 Be Ayneog 


CREOSOTE HH eH HEHEEEE HEHEHE EEHEHHEHT EH ET HH HEE Hew Oee Ps? [98H 





‘MOO JO ANVN 





|| 9S, meemjoq 
|| pooy Ul yey ong 


||} pooy uy yey 


| 
| 








‘NOLLVLOWY IO GOINA ISU — WU NI IVq OL aoOWq NI IVq 40 NOWLVIEY 








eeaeeeeeeesetreeeaeeeeeeeareees 

eseeeeeeeereeeseeeeeeeeseeesee pais 2 
Ge a. inet Seeinae shes pipers Maes SOS OCT 
Ted a tS py iate vale ee oer ae ee ORO T 
Spee Oe eRe Ser eee lr see Se OAC 
ae Be ee i an SKE HCL TO A Rae OLIN 1 CoV UT af 
Sp PONS a Soe C8 esos 2 eee es 2 «KOR IONE) 
SRS Tee M ae eee eS Bie 6.242 a hs2 KOR NOTIES 


[i Sei Skee eNO kCt Rae Cee sense LOST IONE) 


ore Giese a/eishe' eis iaisie $e Sielsia.e.#in 00/8: 9:8i88 KOSTIONL) 
teeeeeeeerececess ROTIOPIOH UBOPIOULY 
Cevscevesecreeses SEOTIOPION usop1ouULy 
+o Cane Ae2n0 680082 BROT IONIO MN uvolIoury 
SA9 90 C.0.0.9 LYS SHS 89 ose Dees ane ae ae Re 
$25 RP Cees Tee AN eS See ee ame eee 
POOH OE Sere ese oeerreoeses sree £98100 
$:9,0 0. O80 6 4:010,0/0/8, 9.8 Sie Sis (eueieicie 0 8:00) eee KOR IO 1 
TROTTER CHEER Eee HEOeEEEE eargsihy 
seeoteeoreeeeeeeeetseseeeseeeeee eaqsahy 
eee eee eee eee eee eee ee 2 elrysi Ly 
OCR e ee eee wees eerseeereeeees ears Ly 
ASE Heese aes censee > TET Ed -mjO STOR 
eeeeeeeee eeeeeeeeeer UBISOLIA-Ul9Is[oRy 
ee ee ee Se ee GIS ype rn 
seh lap bcc at ee SMG itm key ce a (ey 8 


‘OL ATAViL 


115 


“ATWO “pest ‘[ LEQUIBAON 03 pozB[NI[BO y ; piers rate 
tS RE ES TID LIAO PEE I OR SL AI IS GMS soe EE SS SS 


aeseeease eseeeoes eevesseoe L° 1969 9°9219 €°08I8 COSTCO AEH EEEEHE THREE HEHEHE OLE O ROR O OEE EREE EDO ROS S[81OJ, 
6 Le S 9°cs &° P62 P'2Ss 9°C0E Tilted Sd eke ake Se ene a aes cee cose 2 - SAOOUOU CS LADUE: eeeeer ones eeeevreserseeseoesesec 100g 
IL eevecene L'$8 0°18 6°982 S° Le fi ey ee ae ep ee Ne ae eee eae ee et ETT AONE OCy OCC s eee oO eeoeseoeseeeeaseeees usoyqjy10“gg 
6 eeeeeneos O° 281 @°Scl L° 11% g° 89% CeCe THEO HTH ETOH seat E OSTEO HD HSH eee Ooh Beeene ByB1Iy eoeoeesee teat eereerereaeeeeeeseetseosas TOAOG 
OL ereestsee 2°00T 6°12 P' 91% 0°29% e#eeereeete sees eeeseeeresCeneeeseseseseaaer veers’ 931) 8. 91A0TI04) eeeereeeeseenreeveseeeeeseseseseese tOAod 
g°6 C°2% S'6FI GSAT 6°99 1’s2e POCHCO HEE EeEHEET HF HE HEHEHE OHH HEH EEEHH OEE HEH OEE HO OES euoy PR eR Eee TH EST HEHEHE EEK EEE EEE moOAog 
aI IA ¢ 2°06 9°962 P2198 2° See Suge ciel Bice. Ce PE Gi as Re a te ate COO TOR BTTOTS ENE BE BROOM INOS OC KIY, V2 e we) CE) 
CIT eseecees 8°86 O°FIE €°otg 2°G.8 SPSS RETESET HEPES EERE EHEC HEHE ERE EERE EES Joa[eg Urepey]y Fee ierane ee weae® se reel eee AOS 
g’st 6'al 2°86 G’Sse 6°198 6 SEeP Pe pe partie tn oagh ae a Trak pine eee’, Cede coc ee Sees tS OTOL IC) Se Se tress B Siaie)9 ale Riese Baee een. SSA ON TIONED 
cL eeeoeees POOL 0 bar 9 Sep B'°Slg ee ee ee ee ee ee ee ey PAO. 999908037 cee ise RAC CUel See aes en eMsiets © KONTO: 
. | an 9 g° 182 8°08 T2498 ee ee ee ee 2 499 Olsseyl teeeerrecroorcos SSOnIOplOH uUvoj10onry 
0 09T PSST 9° She 0° 108 PUPS ESR PIG LEDE SE EE SELL CESS 28 SE SUES EMER SSSR YS oe eo Ree SILTON peeeseecceeceeoos SSIUIOPIOH UBOLICULY 
9°18 0°692 0° 222 8° PLS SME al en be om ee Faue Pee, eee ee tea LORE) Mealy eeoreeeeeee eeeseesseseteeeoesee Aos.ior 
L'Ser 1°822e G°2h2 9°bIP Ce ee | UeTTV BVileqisg Seeeeeeesereeeee - ee eeeeeesesses AC819~ 
9'F6 9°S6z G'6/8 P'SeE Be eine ae tae, Cee RE ee Le OLA ULE BECIUTOT) CR OSH HES ESSE SHEER RESET HR EEEEOE Aovsior 
TAbT Pp LIS Cc’ T08 0°S9E Peewee eeeeeeeeeeeeeeeeseeeeeeHeeetOeneeeeeeorsae. * MIOO[Q.A9PIT CCRC PETE HRA ASC eAEEHEOEEESE Aosies 
8°atT PSST 8° P92 9°02E ee ee ee eo seeeetag MOLT SSI SoCo eFeeeeeeseeeeeeeeseseesesee eITysIAY 
6° LET £° 622 T‘9lg L°@88 SOHO EEE HEHEHE OHHH OE ERE OTE EE FOE ED eed awojueyy eee eee eseresereseseeeeeeeseaces e1rgsihy 
PLP 8° FERS & OPE l'6!P Bee i ate pane gece See eee Se ee 20S FS OT IOOLT, eyjoIun¢ SOPOT RHETT OR Oe RE Hee oO eERHE ROE eayysiAy 
"AT eeaeteve G‘S2t 8°09 E° Lee £°96¢ saoe See ede ya Adee Sees et, Sok nd <<a SSBOUOTICE ueon?) eeeeeteeererseesreeeseeseeseesens erryqsisy 
eeee sees PG SPSL CATH G 6° FT eee TOL NS TN Se eee see se * BUUSISUO() PUBLAOU ION tueevoeresececeucesee*MBISOLIA-UlO}S[0OH 
eeoeeoeeee $8 6°61 0°0'? 6'988 s@eeete esos eeeesreee steerer eeeeeeeeeeaeveeees "*''s -esperd Aqaesg eeeoec oe eee eeree een aeene WBiISef1j-alojs[oH 
{ 9°68 T° 2ST B8ee S098 POP ee ee Si}IV Busjoy Peeeeecerecessooscess srBISOllgq-ajojs[OH 
Tt eaeeoses 8°Sscl €°288 ' O' LPF 2° 1bG tig aes Ben me te Sea val Rake eed ae RL rH (| teeereoesececcccesens s@ISOLA-UlOIS[OH 

‘spunog | ‘spunog | ‘spunog 





23 
eos 


iv] 


aw 

a 

re 
OWS Di- t-OiQH 
Oo Sa 6 a OD GRAD 


- 





Seoemy 85 ct 




















‘MOO JO GANVN . *poolg 


"ATFUr Uy 98,T 





*spojied pe 


pus pz u9898.340q 


*sq}m0M Jo "ON 
*H[TOr Ut Fey 
O} POOF UT 7BJ 
emd Jo yu90 10g 
"‘Poog Uy 7B GOING 


New Yorx AgricutruraL Experiment STATION. 
= 
“pooj 
UT 40819Xe 10q7q 
















Report OF THE DIRECTOR OF THE 


116 


eee 


*pojied jo uoyetduros ez0jeq pod 4 


* ATO “FORT ‘T JOQUIBAON 04 PO}STOTED » 








@reeeeens 


ers | er re 


8°k 


Ld ao 
Dr Qe a Qe. Oo. = & 
Se I oe oe oe, | 


Zz rg as) ry rg & 
° moe eh =e © & = et 
; ct @ t oo ct “t “3 
° Be D cH et ry ® g 
me ao 4 ee fas) Hh 
@ BS's 5 2 ty 

5 Goh Bo ~ ct oo 
2) ad 5° =} 5" oi 
=] te pate ty met 
i eon B =o ° ae ~s - a 
b Pe, Oa ° 5 
m a) Cri Q ct 
> me) = Pu 

i=) = 

2p 86 = 





6°98 
eS 
Let 
Gh 
OTT 
0°08 


eeeeeene 


veesreee 


9°008E 


2 OPPE 


BOLI 


err ee | ne ne | nee ee re | eee ew 


O° POT 
0 89 
Tout 
PEG 
@ IST 
Cott 
P28 
6°26 
0°98 
b°E0r 
9°€er 
O°TSE 
6 OST 





$°06 

L108 
9°84 

0°e9T 
8°STT 
g* 18% 
bese 
8° 686 
0°29 
g'ste 
6 Sle 
9° Ges 


6°99% 
*spanog 





| 


| 





1°86 

8° 60% 
b° Set 
6 eat 
a7 § 
F098 
G18 
L° E86 
£' 866 
£° 638 
8° 988 
6° Se 


8°00F 
*spunog 


6°eIT 
0° 8F2 
"291 
1°981 
0°8Iz 
g°STg 
Gace 
G'8be 
8 OLb 
L868 
8°89P 
1906 


G' GSP 
‘spunog 








DEORE SHSM ESTER TTPO POE DEPTS POH S TORR TPE TERE SOO ROD 81830,], 
Peso eneeteeerecessewoeerecseeoeeeteseeerasesoseares 4P:19§ BIIPIS 


CM eo alalOii a aan ANE We AI6 CA eae ATR SS TUTE WER ST RE x2{O1IO 


CORRS EEEHETHE RHETT ESESEEE HEH HER OHHE PRE RHO EEE Oe EEEe 


‘ <B][BITV 


Cee aHR EO THO REET EF EF HEHEHE HEHEHE HEHEHE SHORE E EEO HEE 40u0y 


Rp ene an ree attr gen ne near ay ceeds her ae aL TOOT EEO NY 


eee ee ee ee Q19 Isaseyy 


Fee eee teers re oeereeeeee set aeseFseoseseresereene 


USTLY BIvqAeg 


BIABL 889}0NOD 


Caer teers eeeeee Seeeeeeeeeseee teeters eseeeeenee 


WOOTqIEPTID 
eww eeoeseaeenee Be eee ete ee SL ee ENS dao CTTOLULL Ls 


eee eeeeeeeeee 


i a MLA A BT Sa MIE eS ON TACs UojJUBYY 


eee ae ee eestor eeeOeeeeeeeeeeeteern *' °° 1G MOTH SSI 


PESO TEETH HEHEHE HEHEHE HEE HEHEHE HEE HEE HEE SIQLY BUIs[OL 


‘MOO JO AWYN ; 





riveeseneeoeeserensessensrees oSTIEN 
Dee eneneeneeneeeeecnseeeeen ts + KOSTIIONE 
Levene eneeeeeeerareseesenseses©© GOAOT 
Lene eee nee neneseenereneeeeeess® TOA 
rrereeeeeeeeeres sROTIOPIOH UBIO Y 
rreeereeeseeeses SSQ@TIODIOH UBOLIOUY 
eEREREESOSEOESCOSESEOOOCESOSIOOS 077, 
bee ne eee eneeeeeeeatenenreeenes KagIa ft 
reseteseeeenereereseeteoereees QaTUBIAY 
veeenenseeeseeesoreeeeeesenees QaTTEIAW 
Heseeceeeeeeeeeeneeereeeeeers onUBIeY 


UBISOLLJ-UJo sO H 


*peolg 


‘NOILVLVOV'] JO GOINH J GUIH],-— AI NI LV OL GOOW NI LV AO NOILVIAY 


‘GL A TEAVL 





ly 


A[UO “FERT ‘T 1OQMIGAON 0} POFRINO[BH » 





eoovecnces eeceseee esccccne G' LIFT I‘ ISet I'SiSt CEST Heo OR EHH HEHE HEHEHE HEHEHE EH HHHE HEHEHE HH HHH NS S[BIO.L, 


ae a | Oe ee 


; age iy pane notes EE Ale eee dail Stee here Me cperrrers PrP PoCN Tx corre ne oer tres Perret Toe og, 
g°9 seeeeves 9°08 9°2Iz 9° IAI 8° 202 EY SSIES ANI EE RAR EELS SIR LICR EY OER PSEA og a Ry es PIII ASIISIRIR ULAR RS QS POS a 
SIL - treeeeee | @egg "098 L'Lk2 9° 66% Tene e eee nee enaeseneesesaeeerserenesseseetess BEABTT BSQITMOD [THTTHHHHHT Hest ee esereeeresereeeTs LQRIGS 

S sessenes | prgg Por GRE | SGOT [reteset eteeeeneeeeescuseseeneses Srevereeersggopteed BIIOTUNE [tre rtteteeeesereeeeessenseoees gaTST AY 















¥ gol esteeeeee €°66 0°S92 & E98 L sie PSOE SRS SO OOS CAS 2 208 OPS) OTe Tt Peet Le fe, SLO: COLO MT eevee eoeeeoeeeereeeeeeereeeeee aerate eaysssY 
or G‘cI ied a BPRS 6° £63 2°09 Beane ee ee ee eee ee eee ent soe 2 UG MOLA SST AL eeeee ceo eeeeeeerererseeereeeeeeeeee eargsrsy 
‘spunog | ‘spunog | ‘spanog 
2 rd ra ~ eI 
¢ |ggeippe | & | & S 
f) cot® tte me @® g 
Fe 3% eee) a re f 
oy Bes 5 © oo : 
B See | gs = = oH ‘MOO JO HHVN peeig 
= E Bes | EOS F 2 
=. ek Pe RO = £ 
= + =z . a . Aug = + 
: ” BS g 2. om 
: ae. o@ ; 5 
or ‘NOILVLOW] 40 GOIUHG HLXA0G — NIT NI LV OL GOOq NI LVg 40 NOLLV THY "eL UIAVL 
“ 


New York Agricutturat Experiment Station. 





118 


Report oF THE DrrRECTOR OF THE 











"pojued 4st yo 


puy ye daralvo 


J0}JB FUSTOM | 








“AIJUL uy 4BJ TSO, | 





*pooj uy 
q8J epnsd [eIO] 





b° 666 


6° Sho 
2° L889 
9°998% 
O° 1LPPS 
Pf08 
8°990P 
8° 809P 
16616 
6° eFlL 
6°STS2 
4° 808E 
9° S00P 
6° 2866 
Lets 
8° P89 
9 1289 
b SS8Pp 
4° 18S8 
0°6368 
6° L10P 
6°6L08 
T Pele 
$°2889 


pOojJ ul 80}8Ip 
-Aqoqivd [Bqioy, | 


6° 666 


O°STTT 
£°PSot 
6° Fe 
T'S20t 
b°ekL 
T°808 
9° 8&6 
6° 83P 
S°8ePrl 
G°egpr 
6099 
6°3S6 
6° 109 
6 ePiT 
L'port 
O'SeIT 
g°SL6 
2° $69 
b'F08 
6008 
€ tor 
6°S89 
G GSPhI 
& Let 
O°SSLT 


*‘pooj ul spiou 
-yunqie [2410 L 


* ATHO [PEST ‘T JOQUIOAON 09 poseToPeH 4 


668 


Dn os 


OSTT 
0z0t 
886 
PI6 
Gig 
€lz 
89s 
cel 
989 
188 
BEB 
£44 
994 
619 
1€8 
C69 
OLL 
9e4 
916 
€PL 
824 
FSOL 
686 
&4 


ra 


2 
ra) 


"poried 
amas 


qs jo 3 
-0Q 38 ZurAlvo 
J01J8 JGUSTOM 





seetr oe reese eet eeeeeseeosreseaaeeseesaeeeessteresae BOSRICAY 


Hie ee S24 8:s 9 TENET SO EPH ES NS OES SC RAR Ose C esse ess TOTO ADMT 
eoeserereceesenereses Se er rie aed kenge eae ae ELIOT 408304 
Nail lng aa stant Aaa de NLS SU SYS SELL 8 § mBeIpAsg 


COSTES HHH HEE EOE E HEH OHH EHO HEHEHE HOHE Hee e Heer erat Bey 


See NES SS TEETER AN SOS Pn cio a eeneene ames = 58k SEE) §,eTaeusy 
Se ee ae ee a eee eee eS ee ee Ste eee ke oc asipiee Ses ¢.¢s° OUOT 
BR e ee eee eee eee eee eee iat eee tte ee EROOTON  BlLOIS 
Ce eee eee et ee ee en Tk eee es. CR IVOIOS mepey 


see ere ee CECH HH SE HFSHHTHE RSET HE TSH HER EPS HEHE seer ee ss gfolIO 


ale ere Siem SAS Ala e Sie Ose Pie C88 ee itis be Site So 82 22S. DIO Tt OGsOUT 
TT TIT CBI SOT IOS OI OLE LA OTN 
ceeeveseecoss IQ OLSSBI 
See he aoe See sere A A sieis alsa pie ss aie 28 aise Beis ee 110 OIGN 
SNM ENS UTES By a te eae OR in ade ET CRE Pe CoN le 8,9190T¥ 
POC eee eet See ereeeeeseeeeete need seeseceees TOITY BlBqIsg 
PALOMA S SE SENSES LESS SSS CES TEENS TAGE T SSO1ULLOD) 
pT SURE RA TS AM TR CCMA ve aca) (eB (2) 0) 4 23 
pte kat OeN tens VPOMHRS so eeeBeeeHreteoerer 79g MOT, SSITL 
Ce ee oo eTiea moj Ue] 
SLES SERGE ADS SSSA RESTS 8S RS TEES VECO IOC OI OLUtL 
PRETO H eH eRe TEM HEH H ee HHEHEHE HEHEHE HEHEHE E HE HOE, ssoqond uven 
seeteeeoeeesereeeeereeaeeoeseeereraeeeeeseeeeseenaeeeseeeese qyny, 
Pe RAS 89 S88) 8i8/8 #8) eine Cie eee e aeie < Cees  SOUVISUOL) PUGLIOUION 
seer eeeeeeereeeenerneeeeeeeeseeeeeer- +e Saeeaes espeld Aynveg 


FPO HHT RESET HT HES HHHTHHSEESEHEHEHE HOHE TE SHORE E SEE HOH HHH HES P2 [98H 


eer eo eerereseneanoee eee reeeeeeeeaegeon 





‘MOO 40 ANVN 








‘NOILLVLOV'] JO GOINRG LSA —SLIASaY IWAHNEY) 





‘TO}}IS 48 [ALLY UOdN IYZIOA « 








Oo CHHP HERS H REO EOP HE HEH SESEES W10041009 
TECH HET HeEe OEE ROE O eH ETE usoyyI0Ygg 
ePOeS EFOSC RSH H Os eeeeeesaeeeeeee noOACg 
CCCP HEHE AHBESSeeeeereeeeaseone OAC, 
SOCCER ROEM ERE SEO BeOR EE EEE DO OHE moAog 
Aha gpa RAE a oN, Cela LO ADT 
Be Noah ae acral Nocioni ak legac YS. Ea 
ee ee ee ei een Soe ONTELOTG 
PELE EPO EE LS SOE SASS Ine St SAORI AOL) 
chi tea Na LEER AEN CW Te 
IIIT a ee at (ay St uBvolLIOUry 
gee eee see ee SSOUIODIONS uvolioury 
ees £0 se 054032 8° RSOTLIODIOR) Uvd,IOULy 
nephew erp at tg eo OR SI 
ica Rater tae IA ERR TL OC) Ue Beye 
SEAS SE Sata SN ERC RCSA ESS AOR TO Ie 
pia Gakees ii ene apie t Kee NCL CyB eT 
ee earysi Ay 
eee eee ee eee ee ee eargsi sy 
PERERA BO Ree ere ee ees ee eeneres ellTgsI sy 
PERRET OOo EEE See EEE OEE OED enyqsiLy 
eOoePesee essere eesees UBISOLL7-AiojJs[OH 
Pe RCO P Pe oes eteeeeeese UVISOLI F{-Ulo{s[OF, 
CoH Ree He eeeseseseres UBISOLI,[-UlSeIs[oH 
eeeteeoeeeeeereeeeseesee UBISOLIY-UIsIsTOH 





*peoig 








FL WIAViL 


i; 
fe) 
& 
<j 
& 
op) 
a 
Zi 
S 
a 
3 
fa 
Ay 
b 
= 
e 
et 
J] 
bp 
= 
2 
o 
< 
pa 
(2) 
> 
e 
is 
A 


113 





TOL ‘eeee 
926 
£84 


588 


Mts ore 


BUlA[vo 
SIO M 


*pojsed pg Jo 
puo 4e 
Joye 34 











4896 L°S98 





“H[FOU Uy 4By [BIOL 





*£[IO\PSST iL 1IQMIAON 07 fpazVMoqwO « 








*pooy ur 
qBy opnad ][8j0., 


8° 0L88 


89248 
9° L288 
G°99L6 
9° 0166 
L° 6868 
8°SE9E 
Gg’ Ltée 
G*ShSP 
b°LOFS 
§° PS98 
g°ccee 
68.88 
P°ISiP 
T° TS8¢ 
GPLLE 
T’Slip 
& SHOP 
P'S8IP 
8 FRPP 
P°SO8t 
9°9L0P 
8°08hS 
T'806S 


*pooj ur sajz81p 
-Aqoqivo |18}0.7, 





8°884 


rr mm | ee | ee ee 


“pooj uy spjou 
-yung[(’e. [VIO L 





‘NOILVLOVT £0 GOIUHG GNOONG —SLINSHY IVAENTD 


986 


crer 
990T 
¥66 
992 
616 
898 
€9L 
Gls 
Sh6 
416 
1b8 


aus 


*poriod 
-0Q 38 SuyAjso 


pe jo Buy 


Joye 4U3IOM 








SSS a 





VSROHOH HOT HHH REP e EEO HEHEHE OHE EE EEE T ES ESE OE OEES SOSBIOAY 
tte ee ee ee xle0uedg Ape'y 
See had oy tg oe a ieaen ie aE nee er ae tee te eae 408 }0q 


PETER R CSE Bae 
Soeereeeeesereteseesseeee ITD 8,olaomep 


COSHH HHTHHOL ACE HHOHSHRERHEEEOEET HEHEHE HO EEO H HEHE O ERE t08 eve Ouoy 
qooTeg BIIE1g 

qooyeg UBpE 
Ra Picts KOSS APT OAR Re LE Oe ee oe Or OLOL IO) 
PI0,7 03108077 
COOP e Hee EEE eH EE HH EEE EEE HEHE HHO EOE OHO EE ESERE ORES 99 GIssey 
ieee eee ee ee 2 19 SITION 
Vien ett 1, oe dled ae oe [ORCL SAMOA LY 

eee eee eee eee ee ee ee UIIV Bisqisg 
CUTS THESES HT HT HH Se HSE HH HEHEHE EH HEE EH EEE ERE ES BIAB],T S807uN0D 
CPOR HEHEHE ETOH SHEE EE EEE HORE HEE EHO POSE Eee eEEDEES LOOT GAe pip 
wikis cutetec oie Hangs Soe sahaclot ai ad Tee ee ee See” eS AOL Brey 
Fa a A Se oe oe Ree ee ee See ee Ol Dake noe 
CREAMS tee REE Uo ahee faa Pe te ce hee ROLIe syoIUn er 
Bie Fev Scan ah a Bk RC coe en TRBOUOTICE usgan 

ve Dies ate bee Seen ume | eta A” te? *eOOUBISUOL) DUBLIOUION 
Bg Set Mat be oe I Al el ARS AE LR CU se 
COSHREHHHHERH KC HHT HH ETH OHH ERE OH HHO eeeeEeeeoee SIULY BUIS[O., 


gS a ha Pee he caked Ato ae he mt pede eg EF A cgi 


ee 


Se eeerereseee neers oreoes 


FEET CHOSE EH HHERE HEB HER EEE HEREOEHES ERE SEER EEES 


POOH HRET EH HEED EHH HHH HHEHE SEH HEHEHE ESE SERESS 


ttt ee ee ee ey 


a 


‘MOO JO GZAVN 














eee ee ee ee ee u10q41049 
eee ee eee ee ee a100}10G9 
ee ee ee ee ee ee moAeg 
CPOE eee eee eee eseeereeereseees LeCOV Ac Gf 
ict ch AN Rate Me RN Soot TN GC Sk O° moAs(T 
SES Bree Ae ee on ee ee ae AOS ULEOTLES 
See aes cat ae oo oe ee A LES 
Fe te ge eee Reco 
See eB ae er cae ee Rane 
teeroeeeee  saoes *SsSouISpl[oH Use Vy 
28 Seber e ccae'ss 2" "S98 SUIODIOH UBvoLiIouN 
Se Ne ete oe soe ee gely Sit Seles ee Ce hOn AOS 
oe She etn een ee ays 
pen T Ee ett ing apoahal Satasalhicipbek hegre ne fT 
perlite Petia tet Sah CB Baie 2 ake v8 
SPORE FORO O HORE OEE HOO e aOR OED ellgsIsAY 
COHCRH CH OEE DH ODHDH Oe eoeeeseseen e1yqsi Ay 
CCPH THHHEBETE HOHE ROCHE OEE ORO HES ergsihy 
eooeeeeoeeeeeeaeeseeseaeteeseses el1rysih Vy 
coach ce meineta eo et Kee A | SALE HEE LOT SOE: 
oe So 2 ese heh ss 92 8 <* EROLTT AHO MIO 
fereeeeseeee9e e6s09 6s CTrBEOTS TU IeTOE 
Coeevcccccccovecorers sUBISOL I,J -Ul9}S[OH 





*pooig 











Report oF THE DIRECTOR OF THE 


120 


. __ *KILO “FEST ‘T TAQUIEAON 09 poysMoT¥D + "porsed Jo worofdur00 9.1030q POI x 


SEE EE  —————E—————E—— a ee a ee ere a ee 








gegen ee eeewee ———$ ———— aes a ee —— —————— EASE IC Na a Si naa ———— SSeS eet ame 


096 B OPE “o'ree C9682 : €°60L O16 Pere eee ee eee eetes ee Seeeeeseeeseeese eeeeseenas SOSBIOAV 


er mr rn re ee | er rr 


areeeetes 9°84, | g°Z9t Q°291e LOW P01 Pe Cine # Pe ae ae oy ems e Pie © 91S Se ete einen gn Cres LOTT LE SEVERE S CERCA AEM E SD CRRA A Ns OO Aare 


seosssses | g-egt | pega | pregor | argue — | 926 senneseeesvescecseseuasousecssanaccessesacencasossonses Sour [rereeesereceesssecsaceseennarees® BOAGCT 
eecmete teseee | gare | wsrone” | seep | ERG eeebeeeeauseeeensense Ceeeeesseseeees ceeeeeeeeesee TAQ TON, [oeeeeeeeeeerere** BSOMIODION WOLIOUTY 
Ite ioe Pearse | cane? | eons. | e908 seeenseeccecsseoeuescrosencesesssesosonssescseeseertng QUESUBY [+++ s40eer+#++sees sEOMIODIO UBOMOUTY 
Be erie) grape | a-eden ) 2019-1 $60 seeseeseeeuensseeeeneeeseeseaseeeueaeere seereseeeeeen4QIOLIG) [reeeteeeesueaeeseeseeeeescese + KOBMIONE 
teseeeeee | ging yea held apcertad| p per eat Leseeeeeeeecnseeeceoesee.seseeseesseeseceserens® sangIgG BTIOIG |tHtrttetererteeseereeerseesees CogtOND 
916 Pee rece L Ope PSeL G19 VEL e nae e eee eeeerecceeeeeueeenencoeseeeneoessees TITTY BIBGIB [TNTHT etter ese eeeeescesoereens KoZIOn 
Beek er haere brand "| enon eit senaeaseeesevecsscaraccsceseessaanssesscoesemAr a BIGITNOD |tHthttesereseeecaeesecsssseneeees KopIgG 
Reet oa | gop |evsere | rosot | age soestentenssaevetsassesonteves tessa eamnenansses © GHOOTGIODIE) [het itseeeesesssesccreven thesesh kaarae 
968 Berets arses \aesp ere lene seseeueanneasenacscetereocseseaseseorerssergporToag BIJOTUTLp |tereeteeeeesdeewsesseresseeres Qarghy 
wot erate | e'90p | orcuep | 2e9eOr | BOOT. ~«([eeteeetecteteceeeeeeeveesceeeeesteuseeeeeteeeees nog MOJUBPE [Herts ceetsseeeeesee essere QaTagtty 
Feel aget | asors \e'0es |) 216 eeveeeceseareceenensscanseceveceessssoreeseeeserie MOTE BOTY [trectetsteteetseeeososconesene Qarmgzty 














~ 
oS 
ao 

















Ha yeg § 6°992 & SSP 8°S8Ig Sort P6OL f esteeeeoeeeoe eee eee eeereeeeeeeeeevreeeeeeeeeeeeeeeeeeee SIJIV BUISIO], ee le) Spe tenon a ohh) ais eee ak UL LEO Ea FEE k Ley Seo Beer 
4 a A aS a 4 
R80 ) ¢§ | fs | of | SEBS 
w — | bate ot — y 
“ge pan Ae Sie g a, | SBe% 
Sm + | $8 =§ g2 | PERE ‘MOO JO ZNVYN ‘pooig 
<s-) B £2 Ke re © 
oO e =: @® of os oO tp 
Bug Be B | ani oe OB eels 
Bs RF i. Pein | ie SF 8 











| 
| 
| 








} 


‘NOILVLOVYT dO GOMER G AYInT, — sLIOsayY TVAaNas) OL WIDV.L 





\ 


121 


“ATMO ‘PERT ‘T JOQUIBAON 09 PaBNIBO + 





eeneetere Boe C' SSS 19208 G'R6¢ 066 ais ore, 0/8 Ries8p-0re,0' 00a e:610 eieie's/e) else Cece eee erent ee. San GIO Ay: 


eeeovaseer 2° ¢9L @ 6S1 9° L265 I pOP- 116 2 O'S: CAS 6.2.88 O09 2 69 894 6 6.84 0'9 Ri O:0'e eeerer teeereeeesr. 09 O28 
e@eeateoaee Q°21z 8° 203 0° 1198 L°98S 9I6 Bene ee ee eee eee ee Tt aan ee UnainS eee COW CCl eer ON Sk RIB MI OICE TOL ACR OOO IOS a. 2 EYE 


Dea aren Tera SsOuIEplOH UBo,Iomy 


geceeteer G*098 S662 @°1@82 9°SO! €BL Fees nena nee eenecreseeeessneees eee sees se MBLABTT B89]UNO() a9 oie 6 918.6 86.8) 610-6i8\69 sae leimiale be dizielscle= AONTOL 


996 BPS 4°098 2° 0898 PESL ; 286 Sac e ht hansen ne aes: Seah ais ri ete ae eee oe eG OLN. SSETAL oe eats eeoeas eH tees seesesternered ers I LY 
@eaectore 0°S9e 2°818 16868 9°28 220°T -@e eer ewes ear eseOSeeeesansreseseneberreesenseoeseened S{[eg aoyuR_l aeeeeeeeeerer sre seseeeceaaeeerereoe ellys Ay x 








ee 3S 5 ag BO med 
- Bo 5. By 2s Se 6 EP 
a oq 5 Ste ) ma 4 
et = 0Q Lac) _ oR 
z BB pe 2 mo = oot SSS ps 2 oe 
mR | oe S¢ 5S B pt ee et MOO 40 AWYN ‘pooig m4 
on) ay mo oS o 8 
: mt 5 - © os og Fret p> : 
Fs cot = pry tie ee ere Soe 
= “Qa al o hes ic ron 





zi 
iS) 
E 
> 
TM 
e4 
%; 
iS 
a 
her 
4 
fa 
Ay 
> 
<2) 
pal 
< 
= @eeesteceae L'Ppot 6691 8 9216 4 LP 868 eee eee en ele ge ae ens fe ek BONO LOO sylorunse peste eee eseeer seco res eeesedvensone eurysisy 
Some, 
J 
b 
(@) 
= 
oa 
& 
a 
: 
E 
iz, 





122 Report oF THE DIRECTOR OF THE 


Some Points from Feeding Milch Cows, . 

The following table presents certain results secured by 14 feed- 
ing experiments concluded during the first three years with from 
two to four cows in each experiment, the beds 3 length of Kae 
experiment being 49 days. 

The details se these feeding trials are presented by the first 
assistant in his report, to which reference for all detail is directed. 

In each of these experiments the animals included were all in 
a good flow of milk. 

As willbe seen by consulting the following table, nearly every 
detail is grouped together for convenience of reference and at 
the bottom is presented the general average of all the experi- 
ments for a single cow, and in this final average the digestible 
food of each kind is calculated to this average cow weighing 
916.7 pounds. 

A general study of the results presented here together will 
make the detailed study of the several experiments the more 
interesting and instructive. 

It will be seen that the average number of pounds of food 
digested daily was 13.71 and that the average number of pounds 
of milk constituents (fat, casein and sugar) produced daily 
amounted to 3.60 pounds and, therefore, there was required 3.76 
pounds of digested food for each pound of milk solids produced ; 
also that for the production of one pound of fat in milk there 
was an average expenditure of 16 pounds of digestible food. 

In the expenditure of energy over and above that needed in 
the production of milk, there was a daily average sufficient to 


raise the temperature of the entire cow 80° F. or raise 407.4 


pounds of water from 32° to 212° F. 


As an average of all the experiments it appears that the fat 


produced in the milk was 11.9 per cent. in excess of the fat 


digested in the food; that the casein produced in the milk was — 


but 38.5 per cent. of the protein digested in the food, while the 
non-nitrogenous matter digested in the food was nearly five and 
one-half (5.45 per cent.) times greater than that produced in the 
milk. 


It will be seen that in the case of these animals, when the pro- a 


duction of fat was approximately at its best, that the digested fat 
of their food was nearly sufficient to meet the demand. 
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rh ay reference to tables 7 0,7 1, 7 2, 73 it will be seen that as the 


result of four years’ experiment with our seven page of cattle, 
we have as follows: 


. } Pounds, 
Crude fat in food fed........... Si ai i a Pas Abe. 
-. a re fat in food fed (82. 6 oe sonia hee pes Oe ep QO EGS 
Pure fat in food between lactation................00. 631 
| Fat Beer ss. sie ie eM, (A Naa Nae yea 17,754 


_ From which it will appear that there was consumed by these 
9 “various animals 16.9 per cent. more fat than was produced by 
them i in ‘their milk. 
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Relation of Sex in Thoroughbred Calves. 


The following inquiry was institutéd, not with a purpose to 
elaborate any theory in addition to the many already advanced 
in reference to this interesting and practically important matter, 
but simply to secure, so far as possible, an addition to the many 
facts: which have been already accumulated, leaving them for 
each to explain as might seem to him best. 

A circular was addressed to many breeders of thoroughbred 
stock of the different breeds, requesting only the order of suc- 
cession of sex of the calves born to their different animals, and 
this inquiry was made of such breeders for the reason that only 
such would have preserved the necessary records. 

F A very gratifying response was made and the following tables 
_ have been compiled from the records sent from 68 herds, includ- 
ing 10 breeds, 769 cows and 3,614 calves. 

: These records include herds from many of the States and the 
Canadas. 

It may be safely assumed that as a rule any one keeping such 
records of his herd has maintained his animals in good 
condition. 

It is stated thatat the beginning of the last century there were 


atleast 500 different theories as to the causes which determined 


_ the sex, and certainly the correspondence in this matter develops 
_ the fact that at the present day one or another theory is held by 
_ very many of the breeders at the present day. 
_ The following facts will, in a measure; show the results of 
_ many attempts to carry one or another of these theories into 
practice. 

The following table gives the number of cows of each breed 


4 and the number of calves of each sex in their order from the first 





to the thirteenth. 

a _ Incases where the number of calves is less than that of the 
cows, asfor example, the first calves of the Jerseys, the explanation 
__ is that the record .was lost of certain cows reported as to her first 
m.calt. 

Occasional twin calves will also explain the possible excess of 
_ calves over the number of cows reported. 
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It will be obbaried that she the first Fann bre ods 
table give data sufficient to, be of any value; the iter >, how- 
ever, given in order to get the generalaverage. ae 

After the sixth calf also the data fall off, so that ibe fol lo 
are given in order that they may be taken for such value as 
may possess in studying the general question. = 

The table following gives the percentage relations of the fe 
presented in the first table as to total number of calves ole zi 


breed: 
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A theory very strongly advanced by certain experimenters, 
and by some thought clearly proven, is that good nourishment 
causes a preponderance of females in the offspring. 

It will be seen from the foregoing tables that as a total result 
there was an excess of 8.9 per cent. females over the mails, 
hardly a difference sufficient to establish such theory. 

The first calf, apparently, stands an even chance of being male 
, or female, while in the case of the five breeds most numerously 
reported the chances are that the second calf will be a female, 
_ the chances being as 100 to 123. 
| Another theory which has been widely held is that when the 
male parent is the elder the male offspring will preponderate. 
While this view can not be settled by the data presented, it 
receives little by way of confirmation, since obviously the aver- 
age age of all the cows reported increases, while no such increase 
is permitted in the case of the sires. If now we divide the calves 
into periods of three we shall have: 











Se ee a ee a SP rN 


ist, 2d, 3d. 4th, 5th, 6th. ‘th, 8th, 9th. 1¢@th, 11th, 12th, 13th. 

oo _—_“— — ime ca a NY SSE eS a EI SO Dae 

Males. Females. Males. Females. Males. Females A Males. if Females. 

i> 3 1054 517 549 192 217 58 64 
¥ Per cent. Per cent. Per cent. Per cent. 

ih 47.7 52.3 48.5 51.5 46.9 53.1 47.5 52.5 


The above shows a very slight increase in the percentage of 
females, with an increase in the age of the cows. 


The Individuality of the Cow as Influencing Offspring. 


SE ee aes 


In the data collected no fact is so prominently indicated as 'the 
prepotency of the cow in determining the sex of her offspring. 
_ Asarule it is seen that the number of males and females are 
' nearly alike, the latter being in an excess of 8.9 per cent.; but 
_ among the returns received many instances point emphatically 
to the predominating influence of the cow herself. 

_ The following table presents the record of 51) cows dis- 
My tributed among seven different breeds, each one of which shows 
* this with more or less force. 

It will be seen that one Jersey cow had in succession seven ‘bull 
: : calves and that two other Jersey cows, as also a Holstein-Frie- 
sian cow, had in succession each seven heifer calves; that two 
f _ others had each five bull calves and three others each five -heifer 
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calves, and so on throughout the table, and that these calves 
were in every case all the calves the cow had. 

A following table is of equal interest, as showing the same 
prepotency as to sex of the cow, where many cases are given 
showing the great preponderance of one sex or the other in the 
offspring of many of thé cows reported. 


TaBLE SHowiva Constant SEx IN Catves From Sami Cow. 
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It is to be recorded also that in the case of one of the Jersey 
cows giving in continuous succession seven heifer calves a different 
sire was used, as also in the case of another Jersey giving in suc- 
cession seven bull calves. The same was true of a Jersey giving 
five heifer calves in succession, as also of aShorthorn cow which 
gave 11 heifers and only one bull calf, and of still another 
Shortorn cow which gave nine heifers and but one bull calf. 
Doubtless many similar cases occurred but those sending replies 
to the circular failed to call attention to this matter which is 
certainly of marked interest and value as bearing upon the 
question of the individual influence of the cow in determining 
the sex of the offspring. 


Table Showing Predominance of One Sex,and by one Red 
Polled Cow. 


Eleven heifers and one bull calf by one Jersey cow. 
Nine heifers and one bull calf by two Jersey cows. 


Eight heifers and one bull calf by two Jersey cows and by one ~ 


Holstein-Friesian and by one Red Polled. 


Eight heifers and two bull calves by two Jersey cows and by 


one Holstein-Friesian. 
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Seven heifers and one bull calf by one Guernsey cow and by 
one Holstein-Friesian and by one Red Polled. 

Six heifers and one bull calf by one Guernsey cow and by one 
Shorthorn. 

Five heifers and one bull calf by two Jersey cows and by one 
Holstein-Friesian by one Red Polled and by one Guernsey. 

Four heifers and one bull calf by one Holstein-Friesian cow 
and by two Guernsey and by one Shorthorn. 

Twelve bulls and one heifer calf by one Shorthorn cow. 

Hight bulls and one heifer calf by one Holstein-Friesian cow. 

Seven bulls and one heifer calf by one Jersey cow. 

Seven bulls and two heifer calves by one Holstein-Friesian 
cow. | 

Six bulls and one heifer calf by one Red Polled cow and one 
Guernsey cow. 

Six bulls and two heifer calves by one Jersey cow and one 


_ Holstein-Friesian cow. 


Five bulls and one heifer calf by two Jerseys and one Red 
Polled cow. 

Five bulls and two heifer calves by one Shorthorn and one 
Red Polled cow. 


Four bulls and one heifer calf by two Holstein-Friesian cows. 


Twin Calves. 


In the 68 herds reported, including a record of 769 cows and 
3,614 calves, there were recorded 62 twin calves, or 1.72 per cent. 
of the total number of calves. Of these twins, 27, or 45 per cent. 
were bull calves, and 33, or 55 percent., heifers, and 16, or 26.7 
per cent., were free-martins. 

The distribution of the twins among the several breeds was as 
follows: 

Holstein-Friesian, 11 bulls and heifer, two twin bulls, one 
twin heifer. 

Guernseys, one bull and heifer, two twin bulls, one twin heifer. 

Jerseys, one bull and heifer, one twin heifer. 

Red Polled, three bulls and heifer, one twin bull and three 
twin heifers. 

Shorthorns, one bull and heifer. 
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In regard to the bearing of twin calves the same evidence is 
seen of individuality of the cow, since one of the cows reported 
had, out of a total of eight, six twin calves, another cow out of a 
total of nine calves had six twin calves, another out of 12 had 
four twin calves. 

The data is manifestly too limited for other than a hint as to 
the relative tendency of the several breeds toward twin-bearing, 
but there would seem to be far less frequency of twins with the 
Jersey than with the other breeds from which we have fairly 
good returns. The following table gives the number of calves 
reported of each breed, the number of twin calves and the per 
cent. of twins born to each breed: 





Number of BREED. Number of | Per cent. 


calves. twins. of twins. 
1, 0401) \Holstein-Uriesian ty. 27-0 cee 30 2.9 
451°) Guernsey’... bia cai eee eee 12 7 ile 
1,278, |) dersey 35/3) 1d. (ee See Gee ee eee 4 3 
259.) ded: Polleds{c27.coee oe ee re eee 14 5.4 
868 | ‘Shorthorns:/.:7o 4 sate eee ee 9 3 
340%) (Alyrsliire 2). 01.0. chee anes ste in nea | +t ee 
8 | Devons ..B. cc. cece ee ccc es cee eo bic} 5 sciin enn 
16 4 Aberdeen Angus, .\o. .supace ase ee Beer ov be eae 
$9.4 (Galloway os; . swe eee ee | o's oo gt 
8 | American Holderness. 2 24.223 Gee | ee 
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Experiments in Forcing Vegetables During Winter. 


The Station greenhouses will be devoted this winter again to 
forcing vegetables, growing mushrooms and pot experiments with 
fertilizers. This experiment in the forcing of green vegetables 
for the winter market will alone well repay one interested in 
new departures in agriculture to visit the Station and inspect the 
results which are there being secured. Last winter between the 
13th of December and the 26th of May there were produced in 
the Station greenhouses aggregating 148 feet in length by 20 
feet wide : 

Three hundred and twenty-five pounds of mushrooms, 1,056 
English cucumbers, 1,100 string beans, 12(4 dozen lettuce, 114 
dozen radish, 4104 pounds of tomatoes. 
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Many of these were actually sold at the following prices in the 
market of Geneva: Mushrooms, $1 per pound ; English cucum- 
bers, 50 cents each; string beans, 40 cents per 100; lettuce, 
40 cents per dozen; radish, 4 cents per bunch; tomatoes, 50 

cents per pound. 

It is the opinion of many who have inspected the above results 
that they can be produced at great profit even at much lower 
prices than those given above. At present the houses are again 
filled with the above vegetables. An accurate record is kept of 
every detail connected with the methods, extent and expense of 
production, and these results are now being prepared for a 
bulletin, and are to be found detailed in the report of the horti- 
culturist in this volume. That this comparatively new industry 
in this country is attracting wide attention is evidenced by the 
many visitors who daily inspect the work. 

4 Several have availed themselves of the opportunity to inform 

_ themselves in the many important details necessary to success in 
_ this branch of work, and with note-books in hand have spent 
days in the houses under the practical instruction of the gardener | 
in charge of this work. It is worthy of note that these were 
grown at that season of the year when ordinarily the ordinary 
farmer is at leisure. 

While the mushroom is generally admitted as a great delicacy 
for the table, and commands a high price as such, it is not so 
well understood as it should be that it stands exceptionally high 
among vegetable products for its nutritive value and in its 
content of nitrogenous matter is only surpassed by lima beans. 

Analyses made of mushrooms grown at the Station show them 
to contain an average of 5.2 per cent of nitrogenous matter, and 
for comparison the average of several classes of food material are 


4 given from the report of the Storrs Agricultural College for 


a 1891, in which it will be found that there was present the follow- 


ing average percentages of albuminoids: 





Suereo Kinds Of fresh meat ............... 00.26: 14.6 per cent. 
Muito kinds of fresh fish ................+.--- 10.00 per cent. 
mea kinds of fresh poultry .................6. 15.6 per cent. 


% 4 In 16 kinds of fresh vegetables ............... 1.3 per cent. 
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It will be seen, therefore that, upon an average, mushrooms con- 
tain four times as much nitrogenous matter as the average of 
vegetables, half as much as the average of fresh fish, over a 
third as much as the average of fresh meats, and one-third as 
much as the average of poultry, so that not only is the mushroom 
to be counted as a delicacy for the table, but as pO a very 
high nutritive value also. 


ANALYSES OF MusHRooms GROWN AT THE STATION. 

















| FRESH. 
Large. Small. |——- > ee 
Small Large 
MOISCUYO We) hy SS ce Se eet 91.80 | 90.83 || 91.80 | 90.33 
Dry matter. 

ASH Mice kere ek OMe a a as Ae, kt 12.37 11.96 1.014 1.157 
Total nitrogen FRG is Sonchegae. & sare 9.43 9.30 . 773 . 899 
Albuminoid nitrogen.......... 5.01 5.34 411 .516 


PATONG NILTOveN hl... eevee 4.49 3.96 .362 | 883 


(See 








It will be seen that about half of the nitrogen pce: 
to be present in some other form than as albuminoid. 


Sugar in Cornstalks. 


In 1893 average samples from three varieties of the stalks of 
sweet corn, from which the ears had been plucked for the can- 
ning factory at Geneva, were secured for analysis, and the fol- 
lowing results were obtained : 


ANALYSES OF JUICES. 





2 Specific | P t 
VARIETY. Specite | For cents | Betoust 
TUS DUAN is tin SOAs eae eens METS oe Nae 1.049 6.88 2.72 
Stowell’s Hvergreen ic 00. eh one's aia ge 1.065 9.44 2.72 
DUI GK ORS 6ih5 ssc ehtd pattie eee Rata ets eek 1.067 10.09 2.32 


—_——— 








— - 
a —_ are 
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In the fall of 1894 average samples of stalks of two of these 
varieties wereagain taken for analysis, with the following 
results : | 











- VARIETY. Specific Per cent. Per cent. 





gravity. sugar. glucos: . 
BROee Wel SuIsVETOTEeN .. ke ee oe 1.056 8.90 2.26 
IGOKOK Ss... . (HEA as SAine pale ean ee 1.055 8.59 1.96 





The average weight of these stalks in 18938, after the ears had 
been removed, was 21.2 ounces, and after the tops and blades had 
been removed, 13.6 ounces. In 1894 the average weight of the 
stalks was, after removal of the ears, 18 ounces, and after the 
removal of blades and tops it was 12.3 ounces. Allowing the 
corn to be planted in hills four feet by four and four stalks in a 
hill, the weight of topped and stripped stalks per acre would 
have been, in 1893, 9,257 pounds, and in 1894, 8,372 pounds. For 
purposes of comparison the following results are given as the 
average forfour years from the juices of sugar cane grown in 
Louisiana: Sugar, 10.67 per cent.; glucose, 1.73 per cent. It 
will be seen, therefore, that for the production of syrup, which ~ 
would take both sugars, the cornstalk juice contained as the - 
average of the two years 11.18 per cent., or 90 per cent. of that 
present in the sugar cane Juice, and, since many hundreds of 
acres of corn are being grown for canning purposes, it seems to 
be quite worth while to attempt the manufacture of syrup from 
the stalks, especially since the begasse left after having expressed 
all the juice which could be secured by a mill, would be excellent 
material for use in the silo, in this way utilizing every 
portion of this crop. 








Analyses of Bean Straw, Stalks and Pods. 


A — Bean straw, from pea beans. 
B — Bean straw, from red kidney bean, 
C — Bean stalks. 

- D— Bean pods of red kidney bean. 
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Air-dried Samples. 


————— 








A. | B C. D 
a eee 
BLGIRLUTS 9) c et Bee. te. 8.9 | 8.6 9.7 sh by | 
In dry samples: ae 

eV OR Ge dec | at OA a 7.36 6.86 4.73 5.98 
| RR Ta Cee oR a Se Se 1.03 1.06 1.34 0.63 
Rorilevipere ae ne.” peas 36.27 34.10 51.05 29.59 
Total nitrogen as albuminoids.. 231 7.38 5.06 3.81 
Trne albnrmainolda, oi). i os bain 5.31 6.31 4.00 3.00 
ATIVEVIARINT STS 2G... ie fu stonl nek 1.28 OnTg 1.89 0.38 
SINGLOR De he ais. c skies von atti 0.10 0.97 0.46 0.22 
SENSO A PR ster se oho 10.20 12.40 8.80 13.20 
BUTITATOGEN Wb cis), angie Py 1.18 0.81 0.61 
Albuminoid nitrogen. :.. 205 30. 0.85 1.01 0.64 0.48 
AMide nitroven . ) 450k be 0.32 0.17 0.17 0.13 
BCOUASL MC es Get ah oe Me 25.50.) 21.08 22.34 34.21 
Phosphorie'acid wh ee. 2.53 4,41 4.2 2.22 








Branch Station in Second Judicial Department. 


The last Legislature appropriated, in accordance with the fol- 
lowing law, $8,000 to be expended under the direction of this 
Station in agricultural investigations and the dissemination of 
agricultural knowledge in the Second Judicial Department of 
New York State, including the counties of Orange and Dutchess 
and the counties southward, excepting New York: 


Laws or New York, Cuarter 675. 


An act to amend the Agricultural Law in relation to agricultural 
experiment stations within this State, and to make an appro- 
priation therefor. 


Became a law May 12, 1894, with the approval of the Governor. eA 
three-fifths being present. 

‘Sxcrron 3. The sum of eight thousand dollars, or so much — 
thereof as may be necessary, is hereby appropriated out of any 
money in the treasury not otherwise appropriated, to be paid to 
the New York State Agricultural Experiment Station at Geneva, 
for the purpose of agricultural experiments, investigations, 
instruction and information, in the second judicial department, 
pursuant to section eighty-five of the Agricultural Law, and the 
sum of eight thousand dollars, or so much thereof as may be 
necessary, is hereby appropriated out of any moneys in the 
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treasury, not otherwise appropriated, to be paid to the agricul- 
tural experiment station at Cornell University, for the purpose 
of horticultural experiments, investigations, instruction and infor-. 
mation, in the fifth judicial department, pursuant to section 
eighty-seven of the Agricultural Law. Such moneys shall be 
paid by the Treasurer upon the warrant of the Comptroller, 
upon vouchers approved by the Commissioner of Agriculture. 

$4. This act shall take effect immediately. 


By special request of representative agriculturists of this section 

the investigations undertaken the past season in accordance with 
the provisions of this law have been concerned with the insect 
pests of truck crops and testing various kinds of machines for 
applying insecticides and fungicides. Some of the results of this 
work are published in the following-named bulletins, which are 
free, and may be obtained by applying to Dr. Peter Collier, 
director, Geneva, N. Y. Bulletin No. 74 is entitled “ Observa- 
tions on the Application of Insecticides and Fungicides.” No. 
75 is on Insects Injurious to Squash, Melon and Cucumber Vines; 
the Asparagus Beetle.” No. 83 is on “ Late Cabbage Insects.” 

A most important discovery that has been made by the ento- 
mologists, incidental to their work, is the presence of the San 
José scale, not before found within the limits of New York 
State. Mr. Howard, entomologist of the United States 
Department of Agriculture, states that it is known as the worst 
Insect pest of deciduous fruit trees on the Pacific coast. In 
view of the serious nature of this new pest, and the importance 
of preventing, if possible, its distribution to other parts of the 

State, it is proposed to test methods of fighting it during the 
coming winter and spring. Early spring will give the best 
opportunity for studying some of the most serious insect pests 
of field crops, namely, the asparagus beetle, onion maggot and 


_ ovion thrips,"and early cabbage insects; also the cucumber and 





potato flea beetles and a dipterous larva affecting spinach, beets 
_ and probably other vegetables of a similar nature. The sum- 
_ mer’s work willbe a continuation, largely, of that begun in the 
| spring, together with a special study of the squash vine borer, 
_ ¢ommon melon louse and boreal lady-bird beetle, which is very 
_ destructive to squash and pumpkin vines. 

pi 18 
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The Climate of Geneva. 


During the past 12 years meteorological observations have 
been taken at the Station, and annually published in the reports, 
and it has appeared desirable, now that a reasonable time has 
passed, to gather together the results of these observations and 
determine the average climatic conditions at the Station in 
order that our results in the field may be more intelligently 
understood. 

I am indebted to the courtesy of Professor W. R. Brooks, of 
the Smith Observatory, for the following particulars as to the 
geography of Geneva: Smith Observatory, which is nearly upon 
a line with the southern boundary of the Station farm, is in lati- 
tude 42° 52’ 45” and longitude ‘2" east from Washington, D. C., 
and 5h. 8m. 00.04s. west from Greenwich, nearly due north of 
Washington. The Station is located 175 feet above Seneca lake, 
and the lake is 567 feet above the sea level. 

The Station farm, of 130 acres, slopes gently to the south, and 
generally commands a favorable easterly and southerly exposure. 
The soil varies from a clay loam at the north to heavier clay 
along the southern portion. | 

There are certain facts which these records establish of great 
practical interest, and which, perhaps, are not as clearly under- 
stood as their importance demands. 

We find, during the seven months of the year when the soil 
temperature records have been taken, that the average soil tem- 
perature from 1 inch to 24 inches in depth for each month 
closely approximates the average air temperature for the same 
month as follows: 








_---: 








Average soil | Average air 
MONTHS. temperature | temperature. 





Degrees Degrees. 
PTA ashore suche CONTR Ris ee eh 44.3 45.6 
MAY Sai a's ain sav lieisieiels hiieern n/a nee eae 55.4 57.9 
IRIEL who pass Sle Medes we php ase een th ge On wast NE 66.8 68.7 
SELENE ove. ox Reh IPRIA cote dea Lisa ache ogee a ene 69.6 72.8 
PANIONIS tsi. 9.51403, «1x Sikes Bowie ahee «ca ee eRe 69.4 69.1 
Naeptemi bers! "3's ci% reheat te eee Pe eee 64.0 61.9 
ADGROWOD fe 's\s 0 'olat'o Sod Mee oe a ee 54.0 48.9 








PAVOT AYO 0 cs out as Saas Bemis fie ee ee 60.5 60.7 
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We find also that there is approximate uniformity in the aver- 
age temperature of the soils for these seven months at the differ- 
ent depths observed, as follows: 

Average temperature for seven months. 


At 1 inch, 2 inch. 3 inch. 6 inch. 9 inch. 12 inch, 18 inch. 24 inch. 
62.3° Cig sed bs 61.5° 60.1° 59.3° 59.0° 61:35 59.4° 


The average rainfall at the Station for twelve years has been 
27.73 inches, with a maximum of 36.88 and a minimum of 22.29, 
but generally it has been uniform, and as will be seen by Table 
78, very uniformly distributed. During the seven months, April 
to October, inclusive, the average rainfall has been 2.86 inches 
per month, and during the 12 years of observation there have 
been but two years in April, May and September, and but one 
year in October when the rainfall has been less than one inch. 
During the 12 years the average precipitation during the months 
November to March, inclusive, has been 1.47 inches per month, 
with a maximum of 1.77 and a minimum of 1.21 inches. 

During the 10 years of observation, as will be seen by refer- 
ence to Table 79, the average sunshine record for the seven 
months, April to October, inclusive, has shown 45.7 per cent. of 
possible sunshine, @. ¢., during these months the sun, while above 
the horizon, has been obscured by cloud a little more than one- 
half the time, the maximum sunshine having been 54.5 per cent. 
of possible, and the minimum 38.8 per cent. During the five 
months, November to March, inclusive, the average of possible 
sunshine has been 27 per cent., with a maximum of 33.7 and a 
minimum of 19.1 per cent. of the possible. 

It will be seen that we are favored especially by having the 
sunshine as also the rainfall when it is most needed for our crops. 

The average of the standard air thermometer (see Table 81), 


‘gives for 10 years, for the months April to October, inclusive, 


an average temperature of 60.7° F., while for the months No- 


~ vember to March, inclusive, the average has been 28.9° F. 


Table 82 gives the monthly average from April to October, 
inclusive, of soil temperatures at 7 a. m., 12m. and 6 p.m, for 
different depths and for 12 years. Also in same table the gen- 
eral daily average for each depth and each month. 

It will be observed that the average daily observations taken 
at 12m. is higher for depths of one and two inches than the 
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observations at 6 p. m., but at depths of three inches and more 
the 6 p. m. observations are the highest of the day, and this is 
true whatever the month of observation. 

It will be seen, also, that at depths of 18 and 24 inches the 
temperatures are constant throughout the day, and this which- 
ever month is considered. 

While the general daily average of all the monte is nearly 
the same for is depth, it is found that there is a general 
increase, though slight, in the temperatures as we compare the 
greater with the less depths. 

If we compare the average monthly temperatures for the 
months April to October, inclusive, of the air with the soil 
thermometers of different depths we find an interesting and 
important fact indicated as follows: 











| | Average air | Average soil - 
thermometer. | thermometer, 


| 


=) 
® 
oq 
4% 
% 
if] 
o 
i 


For seven months.....,..... LrIneee ots 4 2.3 
BGrinix MONTHS as , cone hia 9 inches *:..,.. 58.7 60.3 
Horfive months)? {.ho4 4k 3 chest: pan 58.8 60.2 
Hortwo months). eae fe Orinchesese. 55.4 57.4 
Fortwo monthsyi..6 6. « veh i) Ounehesi neers 55.4 57.2 
Hor three months: j:).c6eeee 12 inches ..... 60.0 62.4 
EEO UNTER MOULOS.. 1 ce Ace es Pps unches svcrs 60.0 64.0 
Pomtwo months: ..<socck. | 24 inches ..... 55.4 65.0 








The excess of temperature after a depth of three inches was 
found in the months of August, September and October, thus 
showing that in the latter portion of the season a large reserve 
of heat has been stored up in the soil, modifying greatly the 


severity of the winter and permitting probably a root develop- 


ment which otherwise could not go on at the lower temperature 
of the air. 


14} 
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Commercial Fertilizers. 


Tae New York State Ferticuizer Law. 
CHAP. 43'7. 


An Act for the protection and education of farmers and manu- 
facturers in the purchase and sale of fertilizers. 


Approved by the Governor May 24, 1890. Passed, three-fifths being present, 


This act was amended by 


CHAP. 601, LAWS OF NEW YORK. 


An Act to amend chapter four hundred and thirty-seven of the 
laws of eighteen hundred and ninety, entitled “ An act for 
the protection and education of farmers and manufacturers 
in the purchase and sale of fertilizers.” 


Became a law May 9, 1894, with the approval of the Governor. Passed, 
three-fifths being present. 

| Chapter 437, as amended by Chapter 601, Laws of New York, 

reads as follows: 

Amendments are in italics. 


: 
: 
: 


















ZA 


Szotion 1. All commercial fertilizers which shall be offered 
for sale, to be used in this State, shall be accompanied by an 
analysis stating the percentages contained therein of nitrogen 
or its equivalent of ammonia, of soluble and available phos- 
_ phoric acid, the available phosphoric acid either to be soluble in 
_ water or in a neutral solution of citrate of ammonia as deter- 
_ mined by the methods agreed upon by the American Society of 
_ Agricultural Chemists, and of potash soluble in distilled water. 
_ A legible statement of the analysis of the goods and of the per- 
‘son, firm or corporation who have manufactured the same shall be 
_ printed on or attached to each package of fertilizer offered for 
_ sale for use in this State, and where fertilizers are sold in bulk, 
_ to be used in this State, an analysis shall accompany the same, 
_ with an affidavit that it is a true representation of the contents 
of the article or articles. , 
_  § 2. Manufacturers residing in this State, and agents or 
_ Sellers of fertilizers made by persons residing outside the 
_ limits of this State, shall between the first and twentieth days 

of July, in each year, furnish to the Director of the New York 
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commercial fertilizers they manufacture or offer for sale for use 
in this State, with the names or brands by which they are known 
on the market, and the several percentages of nitrogen or its 
equivalent of ammonia, of phosphoric acid, both soluble and 
available, and of potash either single or combined, contained in 
said fertilizer, as called for in section one of this act. Whenever 
any fertilizer or fertilizing ingredients are shipped or sold in bulk, 
for use by farmers in this State, a statement must be sent to the 
Director of the New York State Agricultural Experiment Station 
at Geneva, giving the name of the goods so shipped, and accom- 
panied with an affidavit from the seller, giving the analysis of 
such percentage guaranteed. 

§ 3. Whenever a correct chemical analysis of any fertilizer 
offered for sale in this State shall show a deficiency of more than 
one-third of one per centum of nitrogen or its equivalent of 
ammonia, or one-half of one per centum of available phosphoric 
acid, or one-half of one per centum of potash soluble in distilled 
water, such statements shall be deemed false within the meaning 
of thisact. This act shall apply to all articles of fertilizers offered 
or exposed for sale for use in the State of New York, the selling 
price of which is ten dollars per ton or higher, and of which they 
are part or parcel, and of any element into which they enter as 
fertilizing materials, among which may be enumerated nitrate of 
soda, sulphate of ammonia, dissolved bone black and bone black 
undissolved, any phosphate rock, treated or untreated with sul- 
phuric or other acids, ashes from whatever source obtained, 
potash salts of all kinds, fish scrap, dried or undried, also all — 
combinations of phosphoric acid, nitrogen or potash, from what- 
ever source obtained, as well as every article that is or may be 
combined for fertilizing purposes. . 

§ 4. All manufacturers or dealers exposing or offering for sale _ 
in this State fertilizers containing roasted leather or any other ’ 
form of inert nitrogenous matter shall, in legible print, state the — 
fact on the package in which the fertilizers are exposed or offered — 
for sale. | 

§ 5. Every person, firm or corporation violating any of the 
provisions of this act shall be gwilty of a misdemeanor, and shall 4 
upon conviction thereof, for the first offense, be punished bya ~ 
fine of not less than fifty dollars, nor more than two hundred — 
dollars, and for the second offense by double the amount in the © 






























New York AGRICULTURAL ExprsIMENT STATION. 151 


_ discretion of the court; such fines to be paid to the officer whose 
4 duty it is to enforce the provisions of this act, to be used by him 
for that purpose, and to be accounted for to the Comptroller. 

§ 6. The Director of the New York State Agricultural 
_ Experiment Station at Geneva is charged with the enforce- 
- ment of the provisions of this act, and shall prosecute in the 
_ name of the people for violation thereof; and for that purpose 
_ he may employ agents, counsel, chemists and experts, and the 
- court of special sessions shall have concurrent jurisdiction to 
_ hear and determine charges for violating the provisions of this 
_ act committed in their respective counties, subject to the power 
_ of removal provided in chapter one of title six of the Code of 
_ Criminal Procedure. 

_  §7%. And the said director of the New York State Agricul- 
tural Experiment Station at Geneva, or his duly authorized 
agents, shall have full access, egress and ingress to all places of 
business, factories, buildings, cars, vessels or other places where 
any manufactured fertilizer is sold, offered for sale or manu- 
_ factured. Such Director shall also have power to open any pack- 
_ age, barrel or other thing containing manufactured fertilizer, 
and may take therefrom sufficient samples; and whenever any 
such fertilizer is so taken for samples it may be divided into 
different portions and one or more portions sealed in such a way 
that it can not be opened without upon examination giving evi- 
. dence of having been opened to the person sealing the same, and 
delivered to the person from whom said sample is taken, or to 
any other person that may be agreed upon, by the said Director 
or his agents who takes the same and the person from whom it 
_ is taken, which portion so delivered may upon consent of the 
_ parties be delivered to a chemist for the purpose of being 
_ analyzed other than the chemist employed by said Director. 

. § 8. The sum of twenty thousand dollars, or so much thereof 
_ as may be necessary, is hereby appropriated out of any money 
- in the treasury not otherwise appropriated, to be used by said 
_ director of the New York State Agricultural Experiment Sta- 
_ tion at Geneva, as shall be authorized by the Board of Control 
_ thereof, in enforcing the provisions of this act. Said sum shall 
be paid to said Director by the Treasurer, upon the warrant of 
Bote Comptroller, upon vouchers to be approved by the Comp- 
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troller, in such sums and at such times as said Director may 
require, who shall file a statement for what purposes he desires 
the same. 

§ 9. Agents, representatives or sellers of manufactured fertil- 
izers or fertilizing material made or owned by parties outside of © 
this State and offered for sale or use in this State, shall conform 
to the provisions of this act and shall be subject to its penalties, 
and in all particulars shall take the place of their nonresident 
_principals. | ie é 

§ 10. Chapter two hundred and twenty-two of the laws of 
eighteen hundred and seventy-eight is hereby repealed. 

§ 11. This act shall take effect immediately. 


a 


Wood Ashes. 


¥ 

Numerous letters, accompanied with samples, are addressed to q 
the Station, desiring analyses of the samples in order to deter- 
mine whether they are in fact, as they are represented to be by the 
seller “Pure, unleached, Canada, hard wood, ashes.” 
It is probably true that, during the past 20 years, there has 
never been a carload of ashes shipped from Canada or elsewhere 
which corresponds to the above description under which many 
hundreds of carloads are annually sold and used in this country. 
Very many carloads have within the past two or three years 
been shipped into this State from Canada with the official 
guarantee that they contained from 4 to 5 per cent. of potash. 
Twenty-one carloads averaged in guarantee 4.57 percent. As 
the average of 24 analyses made at this Station the potash was 
equal to 5.66 per cent., while the maximum was 8.81 per cent. 
and the minimum was 3.75 per cent. 4 
In the Massachusetts Report for 1893 analyses are given of — 
105 samples of wood ashes with the following average results: 









ag ee ae a 


Per cent 

Per cent 7 

* | phosphoric 
potash. acid, 








NTRS 083) ET Ce ere MS as ee ees eee eee 5.37 1.28 
Maximum 's, 213% ae eee el Gee Leg hehe was 9.46 3.75 
Mai 5. sols ane ey ke eee eee Lea 05 <a 


oO eee ; 


New York Agrioutturas Exerrment STation. 153 


In the Connecticut Report for 1&§93, I find analyses of 19 
samples of wood ashes averaging as follows: 

















Per cent. : 
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STITT gS ery! Le Pts Se) Sat 7.19 | LBA een 
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It is clear, therefore, that with such wide variation in the com- 
position of this material, as has been found in Massachusetts, 
Connecticut and New York, it is impossible to reply to the 
repeated question as to whether a given sample is “up to 
standard,” for, as has been shown, there is no standard, and 
should the reply be that any given sample is not unleached, hard 
wood, ashes, while it would be literally true in every case, it 
would be often unjust to the seller, who presumes them to be as 
he represents them. The only way would appear to be that they 
should be bought only upon a guaranteed analysis, as are other 
fertilizing materials. 

In the Handbook of Experiment Station Work published by | 
the U. S. Department of Agriculture, p. 411, the following per- 
centages of potash and phosphoric acid are given in the ashes of ' 
several air-dry woods. 
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Per cent. 
Peash. | potash, | Phosphoric 

ae ae, PA) bi aaa cal 
ee ie in wan ob 4 Ba eye « .82 | 46.04 3.58 
ge IESE MOO ea 16 | 18.10 6.76 
ERY oooh. Avelss's So eigen sess 68 | 28.04 8.51 
Me ee a, vce blan grees de> | +48 | 28.60 11.97 
MM are as yo se ge vse p00 soso wha nibh TDilse Sle Oe 9.00 
Meek red ....i>.... “pptcet Sen ee LPR Ges 167 14 24,86 10.55 
MEICMIEC TS idee ee wee ees .26 | 42.16 9.48 
UE gi Bt 38 |. 15.35 3.82 
MIC MVCHOW 6. vce ae ces t eee PP 28 19.70 4.18 
ag aa SOE 14430 4.33 
PSE Tet 2k) Qo’ ai eles so hes we. v Bh 290) Bs Le 19 28 
BEOEAP OMe. Toute AAEM GY gph etek .45 | 25.64 7.67 
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It will be seen, therefore, that, as the average of the above 


analyses, there was found in the air-dry wood approximately 
one-half of 1 per cent. of ash, and that this ash contained 
upon an average one-quarter of its weight of potash and one- 
thirteenth of its weight of phosphoric acid. 
In order to determine the results in a manner comparable ‘ 
with actual practice, about an equal weight each of the following 
varieties of air-dried hard and soft woods were taken, and each 
lot was burned in a furious fire in an open hearth, ae the fol- 
lowing results: 
Hard woods. Soft woods. 4 
Elm. Spruce. : 
Soft maple. Pine. f 
Birch. Basswood. 4 
Beech. _ Hard pine. ; 
Maple. Hemlock. 9 
Chestnut. | White wood. - 
White ash. q 
Hickory. 
Red oak. 
Cherry. 
White oak. 
Red elm. 


Iron wood. 










The per cent. of ash obtained from the hard woods was .638 
and from the soft woods it was .5138. 
These ashes contained as follows: 





Sienoeres 2 eee \ 


Hard woods, | Soft woods, 


per cent. per cent, 
Ss | | Ht 
Total phosphoric acid......, jig Dee ee a 2.00 2.10 
Insoluble phosphoric acid...........00e eee 75 1637 am 
Available phosphoric‘atid ...... .....0. sees 1.25 Listy 
BECCA «5g 3-0 MER hs eee hs Xs1s Wim Sh eRe nCR Te 13.09 6.94 








In order to determine the approximate loss by burning at the a 
high temperature of the hearth, approximately equal quantities — 
of the same woods were taken and incinerated at a verylow 
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temperature and there was found in the ash of the hard woods 
17.35 per cent. of potash and in the ash of the soft woods 9.61 
per cent. of potash. 

From the above results it will be clearly seen that pure, 
unleached, hard wood, ashes of which we hear so much is an 
evanescent dream and a fiction, for there is nothing approaching 
it found in the markets. 

While it is probably true that ashes are bought for, and their 
beneficial effects is mainly due to, the potash they contain, it is 
clear that the potash is thus obtained at an excessive price as 
compared with its commercial value in the several potash salts 
of the German mines, but it must not be forgotten that the other 
constituents of ashes have an agricultural value, direct or 
indirect, which may often justify their application even at their 
present prices and average composition; but it is important for 
the purchaser to remember that there is really no significance in 
the term “ pure, unleached ashes,” and a guaranteed per cent. of 
potash, as also freedom from any adulteration, should be insisted 
upon, since it would be an easy matter to increase the percentage 
of potash by admixture with a sufficient quantity of the 
ereaper potash salts. 





Analyses of Commercial Fertilizers. 


I desire again, in connection with the matter of fertilizer con- 
trol, to call attention to the emphatic indorsement of the 
committee of the New York State Grange, especially in refer- 
ence to this feature of our work at the Station. The New York 
State Grange annually appoints as one of the standing commit- 
tees three members to visit and report upon the Experiment 
Station at Geneva, and at the recent annual meeting’ of the 
grange this committee made an extended and highly commenda-_ 
tory report of what they learned during an entire day spent in 
personal inspection of the work of the Station. In this report 
they say: 

“Your committee would say that, in our opinion, the Station 
does pay, and pay many, many times over, to the farmers of this 
State, all that it has ever cost or will cost them. The farmers of 
this State now purchase commercial fertilizers to the amount of 
$4,000,000 annually, and you can readily see that information on 


oa —< a” ei eS er ee = —— | OS ee 2 
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this subject is of vast importance financially. Your committee 
was impressed with the fact that no other line of Station work 
has resulted in such an actual and present saving of dollars and 
cents to the farmers of this State as the analysis of commercial 
fertilizers. It enables the farmer to buy intelligently, and no 
manufacturer can long do business whose goods do not come up 
to his analysis when analyzed at the Station.” 

In the report of the Chemist analyses will be found of 235 sam- 
ples of fertilizers, nearly all of different brands, offered for sale 
in this State in the spring of 1894. 

The average composition of these different brands, as found 
upon analysis, and the maximum and minimum amounts guaran- 
teed of each constituent, is given in the following table: 


AVERAGE ComrosiITION OF CoMMERCIAL FerRtTiLizerRs, SPRING OF 


1894. 

Per cent: 
Nitrogen, maximum amount guaranteed...............0.- 3.597 
Nitrogen, minimum amount guaranteed...............006- 2.827 
Nitrogen, amount found by analysis ..............06. oa is it eee 
Available phosphoric acid, maximum amount guaranteed.... 10.149 
Available phosphorie acid, minimum amount guaranteed.... 7.992 
Available phosphoric acid, amount found by analysis ....... 8.334 
Total phosphoric acid, maximum amount guaranteed ....... 13.000 
Total phosphoric acid, minimum amount guaranteed........ 12.825 
Total phosphoric acid, amount found by analysis........... 12.943 
Potash, maximum amount guaranteed ..............+.-e+- 5.° 00 
Potash, mmimum amount guaranteed.................+00- 4.905 
Potash, amount found by analysis...............+-- oe ely, 


The maximum amount guaranteed of the nitrogen and avyail- 
able phosphoric acid is 27 per cent. greater than the minimum 
amounts guaranteed, and the maximum amount of potash is 16 
per cent. greater than the minimum amounts guaranteed. This 
is a very considerable difference ; but, as has been already shown, 
is very misleading to the purchaser, since there really is no guar- 
antee at all above the minimum amount, and yet of the entire 
number of brands analyzed there are but 14 which do not give 
maximum and minimum amounts. This matter will be referred 
to again. 
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TrapE VALuEsS oF Fertinizinc IncRepients In Raw Marertiats 
AND CuEmicaLs, ADOPTED BY ExPERIMENT STATIONS. 








1893. 


Cents per 
p und. 


1£94, 


Cents per 
pound. 





Pumemem im ammonia salts. ...2....2.0:6. faesa- 
EPI ULALCH i. acs Vestn Sae's sete w swiss 
Organic nitrogen in dry and fine ground tish, meat 
and blood, and in high-grade mixed fertilizers .. 
Organic nitrogen in cotton-seed meal and castor 
MN eof a oc aha case sing whe «a's wie leye o's 
Organic nitrogen in fine ground bone and tankage. 
Organic nitrogen in fine ground medium bone and 
ints hei 0 Jy J Fe breial aio) < diate dy Gs Woe mad 
Organic nitrogen in medium bone and tankage.... 
Organic nitrogen in coarse bone and tankage...... 
Organic nitrogen in hair, horn shavings and coarse 
I an La cil ys siclelahe fica ob. is ide ateye J 
Phosphoric acid, soluble in water................ 
Phosphoric acid soluble in ammonium citrate .... 
Phosphoric acid in fine bone and tankage......... 
Phosphoric acid in fine medium bone and tankage.. 
Phosphoric acid in medium bone and tankage..... 
Phosphoric acid in coarse bone and tankage....... 
Phosphoric acid in fine ground fish, cotton-seed 
meal, castor pomace and wood ashes ........... 
Phosphoric acid insoluble in ammonium citrate, in; 
SPE CLSAILAOES oe. 30/4 7 hye sjielaia}e ecplasmoncate nove 63 
Potash as high-grade sulphate, in forms free from 
muriates (chlorides) in ashes, etc .............. 
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Of the fertilizers analyzed there were 179 brands, of which 
the selling price to consumers was ascertained, and of these 179 
the following table gives the average composition as found by 
analysis, the maximum and minimum guarantee, and the average 


price to the farmer: 


Nitrogen, maximum amount guaranteed ..............008, 
Nitrogen, minimum amount guaranteed...............000. 
Nitrogen, amount found by analysis............. : 


Available phosphoric acid, maximum amount guaranteed... 


Available phosphoric acid, minimum amount guaranteed.... 
Available phosphoric acid, amount found by analysis 


Per cent. 


3.507 
2.753 
2.942 
10.137 
8.059 
&.333 
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Per cent, 
Total phosphoric acid, maximum amount guaranteed ....... 12.509 
Total phosphoric acid, minimum amount guaranteed ....... 10.221 
Total phosphoric acid, amount found by analysis........... 10.830 
Potash, maximum amount guaranteed .............sse+eee 5.576 
Potash, minimum amount guaranteed..............eee sees 4.862 
Potash, amount found by analysis......<...... sees 5.279 
Average selling price to farmers .... 6.0.00. + 040+ os ost neem 


If we consider the amount of nitrogen, phosphoric acid and 
potash found as in each case 100, the following will show the 
relative amounts in the minimum and maximum guarantees of 
each constituent : 














DE CTOP OME eer Sele t hits ac ictie. sels SPIN ONES eee 100 119.2 93.6 
‘Available phosphoric acid............... 100 121.6 96.7 
‘EGtalb phosphoric acid 3; .\scc.c)s Went pretest 100 115.5 94.4 
PIOCABD AEG areca dintty oe ichos sc oleae eee maar ae 100 105.6 92.1 

Average init, ass FF 26 as 2 Beets 100 115.5 94.2 


» ——— 

















It will be seen that this year, as has been shown also hereto- 
fore, the manufacturers appear to be able to keep much nearer 
to their minimum guarantees, since upon an average they exceed 
the former only 5.8 per cent., while they fall short 15.5 per cent. 
in maintaining the maximum guarantee. 

If we estimate the average value of their fertilizers, allowing 
even maximum prices for the several constituents, as 183 cents 
per pound for nitrogen, 54 cents for available phosphoric acid, 
2 cents for insoluble phosphoric acid, and 43 cents for potash, 
we find the average fertilizer to be worth as follows, per ton of 
2,000 pounds: 


58.8 pounds nitrogen at 184 cents. <...,.... +++ ¢.5 pee $10.88 
166.7 pounds available phosphoric acid at 5} cents ........ : de 
49.9 pounds insoluble phosphoric acid at 2 cents....... Ap 1 00 
105.6 pounds potash at 44 cents .- 2... 65 0...0. 2 oe ee 4 75 
Dota sss! oi calee ate sgl Pie aso thar te te lel ators eos $25.80 


The average selling price of these 179 brands was $32.25 per 
ton, $6.45, or 25 per cent., above the average valuation of these 
goods. 
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Recent quotations show that potash as high-grade muriate can 
be landed in Geneva, by the ton, at not exceeding 41 cents per 
pound, and nitrogen as nitrate of soda, at 152 cents per pound, 
and soluble phosphoric acid at 5 cents per pound. 

At these prices our average fertilizer would cost $21.77 per 
ton instead of $25.80, and there would be a saving of $10.48 per 


ton, which would well pay for the cost of mixing. 


This matter of the possible saving to the farmer in the cost of 
the commercial fertilizers which he uses is urged upon his atten- 
tion, not because there is reason to think he is being defrauded 
by manufacturers and dealers, for, conducted as this great indus- 
try is, there is reason to believe that the necessary expenses 


attending the business are so numerous and in the aggregate so 


great that the apparent difference between the first cost to the 
manufacturer and the price at which the product reaches the 
consumer dwindles to a very narrow margin of actual profit. 

But while it is obvious that there is room for a very consider- 
able saving in cost provided a few enterprising farmers unite and 
mix their own fertilizers; there is, in such a course, reason to 
believe that a far greater intelligence will soon be manifest in the 
study of the general principles underlying this question of the 
use of fertilizers. Besides, also, the farmers who _buy their raw 
fertilizing constituents and mix them will be certain as to the 
character of the mixture which they use and able, therefore, the 
more intelligently to determine whether its results justify its 
continued use or appear to demand a modification. 

At the present time potash salts, muriate, sulphate or kainit of 
various degrees of purity, sulphate of ammonia, nitrate of soda, 
superphosphates, ground bone, dried blood, fish scrap and tank- 
age, can be bought as readily and with as little danger of fraud as 
can salt, soap or sugar, but this is by no means true of the so-called 
mixed fertilizers found in the market, since the manufacturers are 
unwilling to place confidence in their customers and tell them 
what they have to sell. It would seem that this policy would at 
once cause every one making mixed fertilizers to prepare their 
own, even were they todo so at greater cost rather than at a 
saving. 

To-day anyone who may desire can buy in quantity powdered 
leather, horn and hoof meal and many other products of like 
character, the fertilizing value of which is, to say the least, ques- 


160 Report oF THE DIRECTOR OF THE 


tionable, but what prominent manufacturer is willing to acknowl- 
edge that he uses either of the above as an ingredient of one or 
another of the several brands of fertilizers he may be placing 
upon the market? It was but recently that a farmer handed me 
a fragment of a roasted hoof, which in its present condition had 
by chance got into the fertilizer which he had bought. With 
this evidence who can doubt but that the nitrogen present in this 
particular fertilizer was supplied whojly or in part from this 
material, the agricultural value of which is, with our present 
knowledge, so uncertain, who can doubt that while the above 
enumerated and probably worthless materials can be found so 
abundantly in our markets, that there is a large though secret 
demand for them, and that this demand comes from some of the 
manufacturers of commercial fertilizers. 

The law of this State does not forbid the use of leather or any- 
thing else by the manufacturers, but in the case of “roasted 
leather or any other form of inert nitrogenous matter,” it shall 
be the duty of the manufacturer or dealer to state the fact in 
legible print on the package in which the fertilizers are exposed 
or offered for sale. (See section 4 of the Fertilizer Law.) Such 
fact, so far as I know, has not been stated upon any brand of 
fertilizer offered for sale in this State. 

Certain manufacturers appear unwilling to state their formulas 
for compounding their several products, as though there was 
some great secret hidden beneath, revealing which would seri- 
ously injure their trade. Now and then we hear in discussion 
about the wonderful virtue of “well-balanced formulas, etc., 

tc.,” the absurdity of which claim can be easily established by 
a few illustrations taken from the fertilizers analyzed and 
reported in this report. 

Among the 235 samples analyzed 41 were of brands mentioned 
as potato manures. The average selling price of these 41 
potato manures was $35.34 per ton. On the theory that there 
was something in this well balanced formula talk, we might rea- 
sonably expect to find approximate agreement among these 41 
brands, while as a matter of fact we do find that they are sub- 
ject to widest variation, agreeing in nothing except that in the 
opinion of all the manufacturers a potato manure should contain 
all three of the leading fertilizing constituents, viz.: Phosphoric 
acid, potash and nitrogen. 
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I give below the average composition of the 41, as also the 
maximum and minimum percentages of each constituent. 


ee 














: Available 
Nit ; é Potash, 
Rertent enter ment ed cent. 
2 SE a ee 3.32 5.37 6.45 
WV Va Beebe sg : 5.69 10.74 11.58 
PUERTO e.g. ue elnle cneee 1255 «4,84 2.26 


It will be seen that the maximum and minimum of nitrogen 
in these 41 samples varies as 100 to 372, the available phosphoric: 
acid as 100 to 222, ana the potash as 100 to 492. 

The same fact appears in reference to the special tobacco. 
manures, of which there were eight reported and analyzed. 


Available 


Nitrogen, aba Potash, 
percent, | ,Phosph> ic | percent. 
Gye OS Se ra WF 2.89 8.25 4.64 
LS Pe near 621 ~ 9.83 11.19 
TNR ce wh vic deca s o. 04s 2.04 3.50 2.38 





As with the several potato specials, here too we find wide 
variation, in the nitrogen varying as 100 to 304, the available 
phosphoric acid as 100 to 281, and the potash as 100 to 470. 

4 One more illustration will only serve to emphasize the absurdity 
of this often presented claim. 

There were 12 special cabbage fertilizers analyzed and the 
average selling price of the 12 was $36.88. The averageanalysis 
and variations of these are given below: 








: : Available 

¥: Nitr gen fe 7 Potash, 

4 per ceot. Se alsa Per cent. 

a A a ee eres aa 

Bev verace of 12 ..,......05. 0 Rata 4.61 6.69 7.03 
(oo i a 7.92 8.19 11.16 


Lo Se 2.89 4.97 | 3.16 
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‘ Here again we find the nitrogen in these 12 varying as 100 
* to 274, the available phosphoric acid as 100 to 164, and the potash 
as 100 to 353. 

® 21 
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The Mixing of Fertilizers. 


The following represent the average prices of the best fertil- 
izing materials, per ton of 2,00 pounds, in the city of New York 
duriog the fall of 1894: 

Nitrate of soda, 96 per cent. pure, containing 15.81 per cent. 
of nitrogen, $46 ; equal to 14.55 cents per pound for nitrogen. 

Sulphate ‘BE ammonia, 95.25 per cent. pure, containing 20.2 
per cent. of nitrogen, $74; equal to 18.07 cents per pound for 
nitrogen. 

Muriate of potash, 81.5 per cent. pure, containing the equiv- 
alent of 51.46 per cent. of potash, $40; equal to 3.89 cents per 
pound for potash. 

Sulphate of potash, 92.5 per cent. pure, containing 50 per cent. 
potash, $16.25, equal to 4.625 cents per pound for potash. 

Acid phosphate, containing 15 per cent. soluble phosphoric acid, 
$12.75, equal to 4 25 cents per pound for soluble phosphoric acid. 

The above constitute the very highest grades, and the most 
expensive fertilizing materials in our markets. 

Lower grades of muriate and sulphate of potash and of acid 
phosphates can be obtained at prices which would considerably 
reduce the cost per pound of potash and phosphoric acid; also in 
place of the expensive nitrate and ammonia salts, fish scrap, 
tankage, dried blood and other forms of nitrogenous compounds 
could be used, thereby very appreciably reducing the cost. 

Let us suppose that we desire from the above chemicals to mix 
several fertilizers representing the average analyses given of the 
235 fertilizers analyzed, also one having the average composition 
of the 41 potato manures, also another having the composition of 
the average of the eight tobacco manures, and finally one with | 
the average composition of the 12 cabbage manures. 

These average analyses are as follows: 


- Phosphoric 
Nitrogen, P..tash 
per oe on per cent. 
1 | Average of 235 fertilizers......... 3.02 8.33 5.32 
2 | Average of 41 potato fertilizers ...| 3.22 5.37 6.455 
8 | Average of 8 tobacco fertilizers ... 2.89 8.25 4.64 
+ 


Average of 12 cabbage fertilizers..| 4.61 6.69 7.03 
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It will be seen that 2,000 pounds of each must contain as 
follows: 





Nitrogen, PREP Potash, 


pounds. pounds. pounds. 
1 | Average of 235 fertilizers......... 60.4 | 166.7 106.3 
2 | Average of 41 potato fertilizers ...| 64.4 | 107.4 129.0 
8 | Average of 8 tobacco fertilizers ...| 57.8 | 165.0 92.8 
4 | Average of 12 cabbage fertilizers..| 92.2 | 1383.8 140.6 





In order that the nitrogen may not be wholly as nitrate and 
in danger of being in part lost before it is demanded by the 
growing crop, we will supply half in the form of nitrate of soda 
and half as ammonia sulphate. 

In the tobacco manure we will supply the potash in the form 
of sulphate. | 

In order to supply the necessary amounts of the fertilizing 
constituents given in the above table it will be necessary to take 
as follows: 


—aa—woOoOoOOSSSSSSSSSSSeNK(ke—N((jjoNeCeeee ee ooaSsasw\>s ss 


Average | Average of | Average of | Average of 





POUNDS. of 235 fer- | 41 potato | 8 tobacco | 12 cabbage 

ulizers. fertilizers. | fertilizers. | fertilizers. 

PNSETAGRIOLIBOGS .§, 6s. eed cess 199 203 293 183 
‘Sulphate of ammonia ......... 150 160 228 143 
“Muriate of potash ............ 207 251 BTR. b nung 
PI ACGTOMDOLASD 65 .(). 3 oc scies| cece es foi ceeens | ceceve 186 
Melia PNOEpHAte 2.2... 1. eee Berit 716 892 1,100 





1,667 1,330 1,685 1,612 
MEL GL ii tied lnc c'baccsscses 333 670 315 388 








2,000 2,000 2,000 2,000 





Should one prefer using potash in the form of sulphate in the 
potato manure, the required 129 pounds would be furnished by 
958 pounds of the sulphate in place of the 251 pounds of 
muriate. 
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The cost per ton of the four fertilizers mentioned above at the 
prices already given would be as follows: 


—— 


























Average | Average of | Average cf | Average of 

of 235 ana- | 41 potato | 8 tobacco | 12 cabbage 

lyzed. manures. |. manures. | Manures. 

INIGTATON OL BOGE). iis wes 6. else os $4 39 | $4 69] $4 20 $6 71 
Sulphate of ammonia......... 5 46 5 82 5 22 8 33 
ACIGVDRORDNATE® 2 sie vlais ols ole eins 7 09 4 57 7 un 5 69 
Muniate\of:potash ............ 4 14 5 02 3° OL grates oe 
Sulphate of potash............| . Leeeee |). Jann 6 50. 
Cost? parzhou Vs vies uae ened $21 08 | $20 10 | $20 04 | $27 23 


To the above there would have to be added about $3.50 as 
freight from New York city to the central part of the State, 
although in car lots the item of freight could be reduced to about 
$2.50 per ton. : 

It will be seen that in each of the fertilizers compounded 
plaster has been added in order to make up the required 2,000 
pounds; in place of this dry earth could be used, although plaster 
is of itself a desirable fertilizer and adds to the value of the 
mixture. 

If we allow $3.50 as the cost of freight we have the following 
average results in selling prices, cost of making and ampunt 
saved per ton. 











1g 
Sotiog | Costot | piterence 
Average of 235 fertilizers.............. $32 25 | $24 58 $7 67. 
Average of 41 potato manures.......... 35 34 | 23 60 11 74 
Average of 8 tobacco manures...... ...| 82 33 | 23 54 8 79 = 
Average of 12 cabbage manures ...>...| 386 88] 30 7: 6.154 


It is of course to be kept in mind that in the above mixed fer- 
tilizers, the preparation of which has been explained, there has 
been used in every case the very,best chemicals to be found in” 
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the market, which chemicals are used but very sparingly, if at all, 
by the general manufacturer, and that by using the cheaper 
forms and lower grades for the nitrogen, phosphoric acid and 
potash required,.a very great decrease in the cost of home manu- 
factured fertilizers would result. 

The addition of a certain amount of plaster in the four fer- 
tilizers compounded above, may seem to give some ground toa 
very common belief that in the ordinary commercial fertilizers 
of the market there is generally added some similar material as 
a “filler,” but such view is wholly erroneous and does great 
injustice to the manufacturers. 

It is not unusual to receive letters from those who, having a 
convenient deposit of peat or muck, are of the impression that 
such deposit may be made the basis of a fertilizer, and that it is 
only necessary to add certain compounds containing nitrogen, 
potash and phosphoric acid, to secure a mixture fully equal to the 
leading brands of fertilizers found for sale. 

By reference to the table giving the amounts of nitrogen, 
phosphoric acid and potash in the four fertilizers compounded, it 
will be seen that there was in a ton of each the following: 
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; Phospho- 
Nitrogen, | 7 ,,0SP2>| Potash, | Total 
pounds, seer pounds, pounds, 
Average of 235 fertilizers....... 60.4 | 166.7 | 106.3 | 333.4 
Average of 41 potato fertilizers..| 64.4 | 107.4 | 129.0 | 300.8 
Average of 8 tobacco fertilizers..; 57.8 | 165.0 | 92.8 | 315.6 
Average of 12 cabbage fertilizers.| 92.2 | 133.8 | 140.6 | 366.6 


m © bo 





It will be seen that besides these three fertilizing constituents, 
there would be present in each ton of other matter, of which no 
account is given in analysis or guarantee, the following number 
of pounds, viz.: In No. 1, 1,666.6 pounds; in No. 2, 1,699.2 
pounds; in No. 3, 1,684.4 pounds; and in No. 4, 1,633.4 pounds, 
an average of 83.54 per cent. of the total weight of the fer- 
tilizers. Or if we consider the composition of these four we shall 


~ 
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find that the total per cent. of nitrogen, phosphoric acid and 
potash in the four is as follows: In No.1, 667 per cent.; in 
No. 2, 15.04 per cent.; in No. 3, 15.78 per cent.; and in No 4, 
18.33 per cent., an average of 16.46 per cent., leaving, as we saw 
above, $3.54 per cent. unaccounted for. But this large excess of 
comparatively, if not actually, worthless matter is necessitated 
from the fact that three fertilizing constituents, nitrogen, phos- 
phoric acid and potash, are not to be found as such in the mar- 
kets, and the manufacturers of fertilizers are forced to rely upon 
the several commercial products which contain them, also since 
these products which contain them in largest quantity command 
relatively the highest market prices, the manufacturer contents 
himself with those which will serve his purpose in preparing any 
given brand and which may be bought at relatively the lowest 
price. | 
Commercial Fertilizers Sold in New York State. 


During the last three years an effort has been made to deter- 
mine the aggregate sales of the different kinds of fertilizing 
materials annuilly sod in this State. A circular letter was 
addressed to the various manufacturers doing business in this 
State, requesting information as to the aggregate of their sales, 
and also the quality of the fertilizers sold, in order that infor. 
mation might be obtained as to the relative consumption of 
phosphoric acid, potush and nitrogen compounds. It is not 
intended, of course, to make public the details of individual 
business, but to secure such general information concerning this 
trade as would appear to be of value to both manufacturers and 
consumers of these products. 

In the main the manufacturers thus addressed have promptly 
responded to the circular asking for this information. In several 
cases no replies have been received, while in a few cases a fear 
has been expressed lest the information thus given might 
transpire. 

To allay any such fear in the future, and in order that no 
information given in this report can be manipulated in such a 


way as to enable one manufacturer to approximately estimate 


the sales of another, it is thought best not to indicate in any way 


- 
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those manufacturers who have not reported, and to assure those 
who have done so, that so soon as the sales received from them 
have been tabulated, every report has been burned so that there 
does not now exist in possession of the Station any information 
other than that embodied in the following statement : 


Aggregate Amounts of Fertilizers Reported as Sold in this 
State During the Year Ending November I, 1894. 


Tons. 
Number of tons of complete manure for spring use... 89422.7 
Number of tons of complete manure for fall use..... 8927.8 


Number of tons of ammoniated superphosphates with- 
out potash, including dissolved bone, etc., for spring 
Ee shee s ie bass eine stale eine teas Oe 161.5 
Number of tons of ammoniated superphosphates with- 
out potash, including dissolved bone, etc., for fall 


ih. Sass 200s ni Senn a ivan 4 pein a2 5 shy 3 72.0 
-Number of tons of ground bone for spring use....... 2850.5 
Number of tons of ground bone for falluse ......... 2681.8 
Number of tons of kainit for spring use............. 287.1 
Number of tons of kainit for fall use............... 33.0 
Number of tons of muriate of potash for spring use.. 233 .0 
Number of tons of muriate of potash for fall use .... 65.7 
Number of tons of nitrogenous matter : 
(a) Ammonium sulphate for spring use......... 13.0 
Ammonium sulphate for fall use............ 12.0 
Ppyepoulum nitrat for spring use......2. 2... 0... 79.0 
mera nitray {Or lall Us.) sk tte es Oe 4.5 
(c) Blood, ammonite, etc., for spring use ....... 1149.0 
Blood, ammonite, etc, for fall use.......... OT 20 


Number of tons of plain superphosphates, including 
both dissolved bone black and 8S. C. acid phosphates 
Remeron se Jae ete Seb ks aes 1781°5 
Number of tons of plain superphosphates, including 
both dissolved bone black and 8. C. acid phosphates 
NUR e sito Ge sig fate ep plprti ok SMUT E NM Le ly Be 843.8 
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Names of Manufacturers Offering Fertilizers for Sale in the 


: ora 


State During 1894. 


Acme Fertilizer Co., Maspeth, Queens Co., N. Y. 

Allentown’ Manufacturing Co., Allentown, Pa. 

Armour & Co., Chicago, Ill. 

HH. J. Barker & Brother, 93 William street, New York, N. Y: 
Baltimore Guano Co., Canton, Md. 

Bowker Fertilizer Co., 43 Chatham street, Boston, Mass. 
Bradley Fertilizer Co., Boston, Mass. 

Brown & Gilman, 10 S. Delaware avenue, Philadelphia, Pa. 

EK. B. Chapin, Rechester, N. Y. 

Chemical Company of Canton, Baltimore, Md. 

The Chesapeake Guano Co., Baltimore, Md. 

The Chicopee Guano Co., Baltimore, Md. 

Clark’s Cove Fertilizer Co., 81 Fulton street, New York, N. Y. 
Cleveland Dryer(Co., Cleveland, O. 

EK. Frank Coe Co., 16 Burling Slip, New York, N. Y. 


* Peter Cooper’s Glue Factory, 17 Burling Slip, New York, N. Y. 


Crocker Fertilizer and Chemical Co., Buffalo, N. Y. 

KE. A. Cross, North Parma, N. Y. 

Cumberland Pone Phosphate Co., Portland, Me. 
Dambman Brothers & Co., Baltimore, Md. 

Danbury Fertilizer Co., Danbury, Conn. 

L. B. Darling Fertilizer Co., Pawtucket, R. L 

J. H. Devins, Utica, N. Y. 

J. J. Ellis, Darien Center, N. Y. 

Erie City Fertilizer Works, Erie, Pa. 

John Finster, Rome, N. Y. 

George B. Forrester, 169 Front street, New York, N. Y. 
Great Eastern Fertilizer Co., Rutland, Vt. 

Ira C. Hall, Farmer, N. Y. 

The Hallock & Duryee Fertilizer Co., Mattituck, Suffolk Co., 


ENE 


Isaac C. Hendrickson, Jamaica, Queens Co., N. Y. 
S. M. Hess & Brother, Philadelphia, Pa. 

Hubbard & Co., 10 Light street, Baltimore, Md. 
Imperial Guano Co., Norfolk, Va. 

Lackawanna Fertilizing Co., Moosic, Pa. 
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Liebig Manufacturing Co., Carteret, N. J. 

Listers’ Agricultural Chemical Works, Newark, N. J. 

Lonergan & Livingston, Albany, N. Y. 

Frederick Ludlam, 108 Water street, New York, N. Y. 

Mapes Formula and Peruvian Guano Co., 143 Liberty street, 
New York, N. Y. 

Maryland Fertilizer and Manufacturing Co., 30 S. Holliday 
street, Paltimore, Md. 

Michigan Carbon Works, Detroit, Mich. 

Miller Fertilizer Co., 206 Buchanan’s Wharf, Baltimore, Md. 

Milsom Rendering and Fertilizer Co., Buffalo, N. Y. 

Mitchell Fertilizer Co., Tremley, N. J. 

L. Mittenmaier & Son, Rome, N. Y. 

Moller & Co., Maspeth, Queens Co., N. Y. 

Moro Phillips Chemical Co., 181 S. Third street, Philadelphia, 
Pa. | . 

Henry E. Myers, Middletown, N. Y. 

National Fertilizer Co., Bridgeport, N. Y. 

Northwestern Fertilizing Co., Union Stock Yards, Chicago, Il. 

Oakfield Fertilizer Co., Oakfield, N. Y. 

Oneonta Fertilizer and Chemical Co., Oneonta, N. Y. 

Pacific Guano Co., Boston, Mass. 

A. Peterson, Penfield, N. Y. 

W. W. Phipps & Co., Albion, N.Y. 

Pottstown Iron Co., Pottstown, Pa. 

Preston Fertilizer Co., Green Point, Kings Co., N. Y. 

The Quinnipiac Co., 83 Fulton street, New York, N. Y. 

Rasin Fertilizer Co., New York, N. Y. 

Read Fertilizer Co., New York, N. Y. 

John 8S. Reese & Co., Baltimore, Md. 

Rochester Fertilizer Co., 393 East Main street, Rochester, N. Y. 

Rogers & Hubbard Co., Middletown, Conn. 

Samson Fertilizer and Chemical Co., North East, Pa. 

Lucien Sanderson, New Haven, Conn. 

Scott Fertilizer Co., Elkton, Md. 

Isaac Smith, Columbiaville, N. Y. 

Springfield Fertilizer Co., Springfield, O. 

Standard Fertilizer Co., Boston, Mass. 

22 
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H. Stappenbeck, Utica, N. Y. 

Sterling Oil Co., Greenport, Suffolk Co., N. Y. 

Richard H. Stone, Trumansburg, N. Y. 

F. E. Sturtevant, Hartford, Conn. 

Swift & Co., Chicago, Il. 

LEAS eh inonine & Son Co., 2 S. Delaware avenue, Philadelphia, 
Pa. 

Ellsworth Tuthill & Co., Promised Land, Suffolk Co., N. Y. 

George F. Tuthill & Co., Greenport, Suffolk Co., N. Y. 

The Tygert-Allen Fertilizer Co., 2 Chestnut street, Philadel- 
phia, Pa. 

J. E. Tygert & Co., 42 S. Delaware avenue, Philadelphia, Pa. 

Walker Fertilizer Co., Clifton Springs, N. Y. 

Walker, Stratman & Co., Pittsburg, Pa. 

Walton, Wann & Co., Wilmington, Del. 

M. E. Wheeler & Co., Rutland, Vt. 

P. White & Sons, Barren Island, N. Y. 

Williams & Clark, 81 Fulton street, New York, N. Y. 

Williams & Lander, Ardsley, N. Y. 

Zell Guano Co., Baltimore, Md. 


Gifts to the Station. 


APPLE. 


March 23. Downing & Morris, Clinton, Ind., Wabash Red 
Winter. ; 

April 5. Mrs. S. T. Paddock, Three Oaks, Mich., wild crab- 
apple cions. 

April 6. J. W. Adam’s Co., Springfield, Mass., Walter Pease 
apple. 7 

April 8. 8. C. De Cou, West Moorestown, N. J., ten cions each © 
of Arkansas Black, Mammoth Black Trig and Coffelt. 

April 9. Moyer & Cook, Laketon, Ind., Moyer’s Prize. 

April 21. W. M. Baines & Co., Gigsteal Ky., ten root oe | 
Aiken apple. 

April 27. J. H. Luttenton, East Carlton, N. Y., cions of Carl- 
ton. 

April 20. B. O. Gartis Paris, I1]., cions Melting apple, and two 
Pear Flavor trees. 
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APRICOT. 


_ April 21. Hoopes Bro. & Thomas, West Chester, Pa., two 


Japan apricot. 
BiacKBERRY. 


April 6. John L. Childs, Floral Park, N. Y., six Childs’ Tree. 
May 6. R. M. Kellogg, Ionia, Mich., four Western Triumph. 


Books. 
March 20. W. A. Burpee & Co., Philadelphia, Pa., ‘‘ Injurious 
Insects, and the Use of Insecticides,” by F. W. Sempers. 
May 23. The Edwards and Docker Publishing Co., Philadel- 
phia, Pa., one copy of American Naturalist. 


CHERRY. 3 
April 6. J. W. Adams Oo., Springfield, Mass., one Bay State. 
July 20. S. B. Heiges, pomologist, Department Agriculture, 
Washington, D. C., buds of Rupp and Hoke. 


CURRANT. 
April 2. Wm. Fell & Co., Hexham, England, twelve Victoria 
Black. . 
November 1. Albertson & Hobbs, Bridgeport, Ind., six No. 1. 


DEwBERRY. 
April 16. J. W. Latimer & Co., Pleasanton, Kansas, six plants 
of an unnamed seedling. 
April 20. OC. W. Graham, Afton, N. Y., six Sanford. 


FLOWERS. 

March 8. W. A. Burpee & Co., Philadelphia, Pa, New 
Golden Mignonette, Fordhook Fancy Balsam, Fairy Blush 
Poppy, New Pansy No. 272", Dianthus No. 3643, Defiance Pansy. 

March 28. C. H. Allen, Floral Park, N. Y., one-half dozen 
each of Stuart and Winter Cheer Carnations, and 100 Gladiol1. 

April 8. H. Beyer, New London, Iowa, one packet each of 
Ornamental Pomegranate and Grandiflora Superba Gaillardia. 

April 16. Donor unknown, Stuart and Day Break Carnations. 

April 21. Ellwanger and Barry, Rochester, N. Y., five each of 
the following roses: Persian Yellow, Magna Charta, Anne De 
Diesbach, Earl of Dufferin, General Jacqueminot, Jean Liabaud, 
Paul Neyron, Prince Camille, Francois Levat, Gracilis. 
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Fretp Crops. 


March 1. Northrup, Braslan & Goodwin Co., Minneapolis, 
Minn., one packet each of Early Mastodon, Huron, Pure Yellow 
Dent and Minnesota King corn; one packet each of Golden 
Wonder and Hog millet ; one packet each of Lincoln and Negro 
W onder oats. 

March 1. O. H. Alexander, Charlotte, Vt., one packet New 
Early Sunrise corn. 

March 9. Department of Agriculture, Washington, D. C., five 
packets of Dwarf Essex rape and one packet each of the follow- 
ing: Japan clover, Unknown cow pea, Sweet clover, Spurry, 
Jerusalem corn, Kaffir corn, Awnless Brome grass, Serradella, 
Crimson clover, Alfalfa, Spanish-peanut. 

_ March 13. Frost & Co., Rochester, N. Y., two cuttings of 
Polygonum Sachalinense. 
GoosEBERRY. 

April 2. Wm. Fell, Hexham, England, 20 Keepsake. 

April 9. F. W. Poscharsky, Princeton, Ill., one seedling No. 7. 

April 16. Phil. Struble, Naperville, Ill, three No. 2 and two 
No. 4. - ° 

April 16. OC. Mills, Fairmount, N. Y., Auburn. 

April 27. Dr. I. A. Beach, Cortland, N. Y., wild gooseberry. 

May 6. E. A. Orton, North East, Pa., five Orton. 


GRAPE. 


March 19. F. W. Guest, Fredonia, N. Y., two plants Guest’s 
No. 1. 

March 24. L. T. Saunders, Plain Dealing, La., two Goldstines 
Early. 

April 7. D. S. Marvin, Watertown, N. Y., two Shelby. 

April 24. Joel Horner, Delair, N. J., Horner No. 1. 

April 27. Prof. J. Craig, Ottawa, Canada, two Kensington. 

April 27. Urbana Wine Co., Hammondsport, N. Y., 12 cuttings 
of Crance. 

May 6. R. M. Kellogg, Ionia, Mich., three Hosfords’ 
Mammoth. 

May 9. Jas. T. Thompson, Oneida, N. Y., Thompson No. 5 
and Thompson No. 7. 

May 8. Ellwanger & Barry, Rochester, N. Y., 12 plants each 
of Delaware, Concord, and Catawba. 
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MIscELLANECUS. 


March 20. J. H. Tibbitts, Astoria, L. I., one pound of Fun- 
girene. 

May 15. J. A. Everitt, Indianapolis, Ind., one-man-weight gar- 
den cultivator, with attachments. 

August 23. The Deming Co., Salem, Ohio, two Vermorel nozzles 
and two Bordeaux nozzles on brass rods. 

September 1. W. H. Bowker, Boston, Mass., a large number 
of samples for fertilizer experiments. 

September 1. German Kali Works, 93 Nassau street, New 
York, 13 charts illustrating fertilizer experiments, 25 samples of 
German potash salts, 26 glass jars. | 

September 1. New York State Commission, Columbian Expo- 
sition, 186 models of apples, 23 models of pears. 


NECTARINE. 


August 29. E. Smith & Sons, Geneva, N. Y., one Bent. 


Praca. 


March 17. Dayton Star Nurseries, Dayton, Ohio, two Cham- 
pion. 

March 23. A. J. Knisley, Benton Harbor, Mich., six each of 
Kalamazoo, Lewis, Elberta and Gold Drop. nes 

March 23. W.S. Little & Co., Rochester, N. Y., two trees each 
of Hyatt and Chapman. 

March 23. Downing & Morris, Clinton, Ind., Knowles Hybrid 
and Morris No. 1. 

April 2. D. W. Babcock, Dansville, N. Y., two Babcock. 

April 6. E. A. Riehl, Alton, Ill., two trees each of Washington 
and Floss. 

April 11. G. H. and J. H. Hale, South Glastonbury, Conn., 
four trees Crosby. 

April 12. Dr. J. I. Bailey, West Branch, Iowa, four trees 
Bailey. 
April 21. Hoopes Bro. & Thu.aas, West Chester, Pa., two 


trees American Apricot. 
April 30. Farmer Nursery Co., Tadmor, Ohio, three QC. Cling. 


May 2. O. Engle, Paw deat Mich., Murat, Josephine, No. 1 
and Mammoth. 
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August 25. Dr. Thomas Taylor, Washington, D. C., through the 
United States Department of Agriculture, cions of ‘* Robena.” 

August 28. Julius Harris, Ridgeway, N. Y., 12 buds Surprise. 

August 28. E. Smith & Sons, Geneva, N. Y., buds of Lamont, 
Early Beauty, Madison County Mammoth and Welcome. 

September 5. J.S Ford, Pittsford, N. Y., Ford’s Choice. 

September 10. L. T. Sanders, Plain Dealing, La., Sentell Cling, 
Garden Cling and Indian C hief. 

November 1. Albertson & Hobbs, Bridgeport, Ind., two Pat- 
terson. 

Pear. 

March 20. Augustine & Co., Normal, Ill., one Lincoln. 

April 16. 8. C. Moore, Morrisville, Pa., cions of Miriam. 

April 17. H. 8. Anderson, Union Springs, N. Y., cions of Dr. 
Farley. 

December 3. Department of Agriculture, Washington, D. C., 
cions of Summer Beauty. 

Pium. 

March 22. Hammond & Willard, Geneva, N. Y., 35 Lombard, 
four Abundance, two Prince Englebert, two Italian Prune, four 
Satsuma and eight Burbank trees. 

March 20. Augustine & Co., Normal, Ill., one Simpson. 

April 6. C. L. Watrous, Des Moines, lowa, cions of Wyant, 
(cheeda, Rockford, Hawkeye and Milton. 

April 18. W. & T. Smith, Geneva, N. Y., one tree each of the 
following: Arch Duke, Bavay’s Green Gage, Batan, Bradshaw, 
Burbank, Coe’s Golden Drop, De Soto, Duane’s Purple, Field, 
Forest Garden, Frogmore Damson, Gen. Hand, German Prune, 
Grand Duke, Gueii, Hudson River Purple Egg, Imperial Gage, 
Italian Prune, Jefferson. King of Damsons, Lombard, McLaugh- 
lin, Monroe. Monarch, Mogul, Niagara, Ogon, Pond’s Seedling, 
Prunus Simoni, Quavkenbos, Shipper’s Pride, Shropshire Dam- 
son, Smith’s Orleans, Smith's Prune, Union Purple, Washington, 
Yellow Egg. 

April 25. Ellwanger & Barry, Rochester, N. Y., two each of 
Shropshire Damson, Reine Claude Violette and Youngken’s 
Golden. 

July 24. C. L. Watrous, Des Moines, Iowa, buds of following: 
Hawreve, Wyant, Milton, Hammer, Rockford, Charles Downing, 
Ocheeda, New Ulm, Cheney, Golden Beauty. 
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October. W. & T. Smith, Geneva, N. Y., one each of the 
following: King of Damsons, Frogmore Damson, Gueii, Washing- 
-ton, Jefferson, Monroe, Imperial Gage, German Beane Monarch, 


Italian Prune. 
Potato. 








April 2. 8. J. Smith, , two seedlings. 

April 28. J. A. Everitt, itibbewiteraatth Ind., Six Weeks, Green 
Mountain, Rural New Yorker, Early Beerits Everitt’s Heavy 
Weight, Everitt’s Colossal. 

April 30. Richard Nott, Burlington, Vt., seedling No. 7 

May 17. C. M. Goodspeed, Shamrock, N. Y., tuber aL a seed- 
ling. 

Mar 23. F. B. Mills, Rose Hill, N. Y., Mills seedling No. 60. 


QUINOE. 
April 6. J. W. Adams Co., Springfield, Mass., one Borgeat. 


RaspBERRY. 


March 17. O. A. Kenyon, McGregor, Iowa, ten Kenyon’s seed- 
ling red. 
March 23. Charles Schlessler, Naperville, Ill., six seedlings 

IXL red. 

March 22. Joseph T. Thompson, Oneida, N. Y., six tips 

Columbian. 

March 24. Cleveland Nursery Co., Rio Vista, Va., six King. 
March 28. Prof. M. H. Beckwith, Experiment Station, Newark, 

Del., unnamed seedling red. 

_ April 2. D. W. Babcock, Dansville, N. Y., five.Babcock No. 9, 
six Babcock No. 3, two Babcock No. 5A, five Babcock No. 5. 
April 5. B. D. Garvin & Son, Wheeling, W. Va., six plants 

Pioneer. 

April 9. F. W. Poscharsky, ?rinceton, IIl., six each No. 9, No, 

14 and No. 3. 

April 12. M. I. Ellis, Norwood, Mass., seven plants Talbot 

Prolific. 

April 16. F. W. London, Janesville, Wis., six London. 

April 13. W. D. Barns & Son, Middle Hope, N. Y., one plant 
each of Golden Prague, English Giant and Red Sweet. 

April .21. J. P. Morrison, Forestville, N. Y., three Morrison’s 

_ seedlings. 
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April 23. J. Wragg & Sons, Waukee, Iowa, three Redfield tips. 

May 1. C. Mills, Fairmount, N. Y., Mills No. 7, Mills No. 15 
and six plants Palmer. 

May 2. Ellwanger & Barry, Rochester, N. Y., six plants 
Superlative. 

May 4. A. M. Purdy, Palmyra, N. Y., six plants each of Hop- 
kins and Eureka. 

STRAWBERRY. 

March 24. Cleveland Nursery Co., Rio Vista, Va., six each of 
Richmond Early, America, Charlie, Equinox, Edith. 

April 2. Eichholtz’s unnamed seedling, from U.S. Division of 
Pomology, Washington, D. CO. 

April 5. T. J. Dwyer, Cornwall, N. Y., 24 new strawberries. 

April 6. McMath Bros., Onley, Va., 25 plants Regina. 

April 7. B. M. Watson, Plymouth, Mass., 25 Mexican Ever- 
bearing, and 25 White Novelty. 

April 10. Green’s Nursery Co., Rochester, N.{Y., 10 Jay Gould. 

April 20. W. Y. Velie, Marlboro, N. Y., three Giant. 


April 21. G. Cowing, Muncie, Ind., 12 Blonde and 24 Brunette. | 


April 25. R. D. McGeehon, Atlantic, Iowa, Young’s Seedling. 
April 30. RB. F. Smith, Lawrence, Kansas, 12 Dew Drop. | 
May 1. R. Johnston, Shortsville, N. Y., Champion of England. 
May 2. W. I. Hood & Co., Richmond, Va., Tennessee Prolific. 
May 3. M. Crawford, Cuyahoga Falls, Ohio, Annie Laurie. 


May 4. E. J. Hull, Olyphant, Pa., 25 plants each of Orange : 


County, Ona and Iowa Beauty. | 
May 7. B. O. Curtis, Paris,!Ill., 12 each of Enormous and Paris 
King. 
May 12. B. F. Lincoln, West Hingham, Mass., 13 Bostonian. 
May 18. C.S. Pratt, Reading, Mass , 25 Marston. 
May 21 and June 19. A. H. Griesa,{Lawrence, Kansas, 12 Mele. 
August 15. J. H. Hadsell, Bath, N.,Y., unnamed seedling. 


September 21. H. A. Wilder, Akron, N. Y., 25 plants each of — 


Wilder No. 5 and Wilder No. 7. 


VEGETABLES, 
March 7. James M. Thorborn, New York N. Y., two ounces 
Columbian Mammoth White asparagus seed. © 
March 1. Northrup, Braslan &; Goodwin} Co., Minneapolis, 
Minn., one packet each of the following: Kentucky Wonder 
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watermelon, Kalamazoo celery, Golden Ball lettuce, Harvest 
Home cabbage, Model cauliflower, Portland and Zig Zag Ever- 
green sweet corn, Sapphira peas. 

March 1. James Vick’s Sons, Rochester, N. Y., one packet each 
Prolific Pickler bean, Charmer and King of the Dwarfs peas. 

March 1. O. H. Alexander, Charlotte, Vt., one packet Dwarf 
Telephone peas and one each of the following beans: Horticul- 
tural Pole Lima No. 2, Winner Bush, Broad Buff, Horticultural 
Lima No. 3, New White. 

March 1. C. 8. Bond, Worthington, Minn., one packet Bond’s 
Early Minnesota tomato. 

March 8. W. A. Burpee, Philadelphia, Pa., one packet each of 
the following: New Danish Improved sugar beet, Early Black 
Lima Pole bean, Burpee’s Bush Lima bean, “New Stringless Green 
Pod Bush bean, Renown pea, The Echo pea, Early Fordhook 
sweet corn, Fordhook Early watermelon, White Wonder cucum- 
ber, Victoria spinach, Best Early cauliflower, Golden Dusden 
radish, All-Head Early cabbage, Sure-Head cabbage, Fordhook 


squash, Melrose muskmelon, Fordhook First tomato, Matchless 


tomato, New Improved French Breakfast radish, Wheeler’s Tom 
Thumb lettuce, New Pink Prizetaker onion, White Victoria 
onion, Columbia beet, New Giant White Co.’s lettuce, Iceberg 
lettuce, Eckford’s Gilt-edge pea, American Belle sweet pea. 
March 9. Department of Agriculture, Washington, D. C:, four 


_ packets each of the following: Snowball cauliflower, The Gloss 


— muskmelon. 





radish, Stump-rooted parsnip, Improved New York egg plant, 
Denver Market lettuce, Kansas melon, Golden Ball turnip, 
Ponderossa tomato, Bermuda onion, Winter spinach, Prizetaker 
onion, Snowball turnip, Kentucky Wonder watermelon, Grand 
Rapids lettuce, Dingo Blood Turnip beet; two packets each of 


 Burpee’s Bush Lima bean, Sterling pea, Sugar pea, Kentucky 


Wonder pea, Zig-Zag sweet corn. 
March 12. James Wood, Mt. Kisco, N. Y., one packet each of 


watermelon and muskmelon seeds. 


March 23. N. B. Keeney & Son, Le Roy, N. Y., one s packet Ne 


Plus Ultra bean. 


March 20. R. Morrill, Benton Harbor, Mich., one packet Osage 


23 
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April 3. H. Beyer, New London, Iotva, two packets Pride of 
America sweet corn, three packets New Sandwich radish and one 
packet each of the following: Henderson’s Dwarf Caseknife 


bean, Beyer’s New Dun-c.lored Dwarf Caseknife bean, Mammoth — 


Tasmanian Pole bean, Early Long Purple radish, Elephant’s 
Trunk pepper, Coral Gem Boquet pepper, Mammoth Golden 
Queen pepper, New Ice Cream muskmelon. 
April 23. W. B. Garlock, Newark, N. Y., one packet Rockford 
Market Early sweet corn. | 
April 28. J. A. Everitt, Indianapolis, Ind., Wisconsin True bean. 
May 24. J. A. Everitt, Indianapolis, Ind., one packet of a 
Dwarf bean. 


Newspapers and Periodicals Presented to the Station. 


Agricultural Epitomist, Indianapolis, Ind. 
Albany Weekly Journal, Albany, N. Y. 
Allegan Gazette, Allegan, Mich. 

American Agriculturist, New York, N. Y. 
American Cultivator, Boston, Mass. 
American Dairyman, New York, N. Y. 
American Grange Bulletin, Cincinnati, Ohio. 
American Grocer, New York, N. Y. 
American Stock Keeper, Boston, Mass. 
American Veterinary Review, New York, N. Y. 
Baltimore Weekly Sun, Baltimore, Md. 
Canadian Entomologist, Fort Hope, Canada. 
Canadian Horticulturist, Grimsby, Ontario, Canada. 
Clover Leaf, South Bend, Ind. 

Country Gentleman, Albany, N. Y. 

Dairy World, London, England. 

Detroit Free Press, Detroit, Mich. 

Every Week, Angelica, N. Y. 

Farmers’ Advocate, London, Canada. 
Farmers’ Magazine, Springfield, Il. 

Farm and Dairy, Ames, Iowa. 

Farm and Fireside, Philadelphia, Pa. 

Farm and Home, Springfield, Mass. 
Farmers’ Home, Dayton, Ohio. 

Farm Journal, Philadelphia, Pa. 

Farm Life, Rochester, N. Y. 
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Farm, Stock and Home, Minneapolis, Minn. 

German Agricultural and Horticultural Journal, Milwaukee, 
Wis. : 
_ Grange Visitor, Lansing, Mich. 

Hoard’s Dairyman, Fort Atkinson, Wis. 

industrial American, Lexington, Ky. 

Iowa Weather Crop Service Review, Des Moines, Iowa. 

Jersey Bulletin, Indianapolis, Ind. 

Journal of Comparative Medicine and Veterinary Archives, 
Philadelphia, Pa. 

Ladies’ Home Companion, Philadelphia, Pa. 

Louisiana Planter and Sugar Manufacturer, New Orleans, La. 

Maryland Farmer, Baltimore, Md. 

Mirror and Farmer, Manchester, N. H. 

Monthly Weather Review, Washington, D. C. 

National Dairyman, Kansas City, Mo. 

National Nurseryman, Rochester, N. Y. 

Nebraska Bee-Keeper, York, Neb. 

Nebraska Farmer, Lincoln, Neb. 

New England Farmer, Boston, Mass. 

Northwestern Farmer, St. Paul, Minn. 

Northwestern Pacific Farmer, Portland, Oregon. 

Orange County Farmer, Port Jervis, N. Y. 

Orange Judd Farmer, Chicago, Il. 

Peninsula Farmer, Federalsburg, Md. 

Planters’ Monthly, Honolulu, H. f. 

Poultry Monthly, Albany, N. Y. 

Practical Farmer, Philadelphia, Pa. 

Prairie Farmer, Chicago, [Il. , 

Progressive South, Richmond, Va. 

Southern Cultivator, Atlanta, Ga. 

Southern Planter, Richmond, Va. 

Stock and Farm, Bunker Hill, Ind. 

Sugar Beet, Philadelphia, Pa. 

Sugar Bowl and Farm Journal, New Orleans, La. 

Sugar Planters’ Journal, New Orleans, La. 

Utah Church and Farm, Salt Lake City, Utah. 

Vermont Farmers’ Advocate, Burlington, Vt. 

Village Record, West Chester, Pa. 

Western Plowman, Moline, Ill. 


Report oF THE First ASSISTANT: 


During the year 1894, the work in charge of the first assistant 
has been similar to that of the two preceding years. Much time 
has been spent in attending to part of the very large amount of 
necessary routine work connected with the general Station 
management, including considerable correspondence. The feed- 
ing of the dairy cattle under experiment has been superintended - 
and the pig feeding attended to. [Feeding experiments with 
hens have been continued and a number of chicks have been 
grown in connection with the breeding experiments mentioned 
in the annual report for 1898. Data concerning the yield, etc., 
from the set of field plats treated with crude chemicals, were 
collected as usual. 

Cattle Feeding. 


In feeding milch cows, the coarse foods used during the year 
have been: Clover hay, mixed hay (clover and timothy), 
timothy hay, corn stover, corn silage, alfalfa forage, oat-and-pea 
forage, corn forage, and beets. The grain foods used during the 
year have been: Wheat bran, corn meal, wheat middlings, 
ground oats, gluten feed, linseed meal, O. P., cottonseed meal, 
and “King” gluten meal. A few other coarse foods, such as 
alfalfa hay and rape forage, were fed to bulls although not to 
COWS. 3 

During January the milch cows were fed, from the Ist to 15th, 
clover hay, morning and noon and corn silage at night. For the 
rest of the month corn stover was fed in the morning, corn silage 
at noon and clover hay at night. The mixed grain fed morning 
and night throughout the month consisted of five parts wheat — 
bran, five parts gluten feed, two parts wheat middlings, two | 
parts linseed meal, O. P., one part corn meal, and one part — 
ground oats. 
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From the ist to the 15th of February, corn stover was fed in 
the morning, corn silage at noon and clover hay at night. For 
the rest of the month clover hay was fed morning and night and 
corn silage at noon. A mixed grain consisting of six parts wheat 
bran, five parts gluten feed, two parts cottonseed meal, and one 
part linseed meal, O. P., was fed twice daily throughout the 
month. 7 | 

During March corn silage was fed morning and noon and clover 
hay at night. The mixed grain was the same as was fed during 
the preceding month. 

| From April 1 to 15 corn silage was fed morning and noon and 
_ clover hay at night. For the rest of the month clover hay was 
fed morning and night and silage at noon. The mixed 
grain fed twice daily throughout the month was composed of 
_ five parts wheat bran, two parts corn meal, one part cottonseed 
_ meal, one part gluten feed and one part wheat middlings. 
‘ For the first 10 days in May the ration was the same as for 
_ the latter part of April. From the 10th to the 15th corn silage 
was fed in the morning, alfalfa forage at noon and clover hay at 
night. For the rest of the month alfalfa forage was fed morn- 
_ ing and noon and hay at night. The mixed grain fed twice daily 
_ throughout the month was the same as that fed during April. 

During June alfalfa forage was fed morning and noon and hay 
at night. The mixed grain fed consisted of five parts wheat 
bran, five parts corn meal, one part wheat middlings and one part 
ground oats. 

Daring July oat-and-pea forage was fed morning and noon 
and clover hay at night. The mixed grain fed during June was 
also fed this month. 

From the ist to the 10th of August alfalfa forage was fed 
three times a day and a mixed grain twice daily composed of 
eight parts corn meal, four parts wheat bran, one part wheat mid- 
dlings, one part “ King” gluten meal and one part ground oats. 

From August 10 to 31 corn silage was fed three times a day and 
twice daily a mixed grain, composed of six parts wheat bran, 
_ two parts “King” gluten meal, one part ground oats and one part 
cottonseed meal. 

From September 1 to 15 alfalfa forage was fed in the morning, 
 oat-and-pea forage at noon and night. The grain mixture fed at 
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this time was the same as that fed the first part of August. For 
the latter half of September corn forage was fed three times a 
day, and twice daily a grain mixture, consisting of five parts 
wheat bran, one part “ King” gluten meal, one pare linseed meal, 
O. P., and one part cottonseed meal. 

For the first 15 days of October timothy hay was fed three 
times a day and the same grain mixture that was used during 
the latter part of the preceding month. From the 15th to 
the 31st alfalfa forage was fed morning and noon and timothy 
hay at night. The grain mixture consisted of six parts corn 
meal, five parts wheat bran, one part wheat middlings, one part 
gluten feed, one part linseed meal, O. P., and one part cottonseed 
meal. 

During November beets were fed morning and noon and mixed 
hay (clover and timothy) at night. The grain mixture consisted 
of five parts wheat bran, two parts corn meal, two parts gluten 
meal, ‘“ King,” one part wheat middlings, one part linseed meal, 
O. P., one part cottonseed meal and one part ground oats. 

§ During the month of December corn silage has been fed morn- 
ing and noon and mixed hay at night. The grain mixture fed 
twice daily has been the same as that for November. 

Hay, silage and forage were fed at 5 o’clock a.m., at about — 
11.80 a. m. and at 5 p.m. Grain was fed separately, and just 
before the hay or forage was weighed out to the cows, at 5 
o'clock a.m. and at 5 p.m. Milking was begun in the morning 
and at night at the same time that the grain was fed. Cows — 
in approximately the same stage of lactation were fed as nearly ~ | 
alike as possible, but the proportions of the different foods were 
varied somewhat according to the condition, appetite and age of — 
the individual. During the larger part of the milking period a 
each cow was fed the rations just mentioned, but for about six 
weeks just before calving little or no grain was fed; and gen- ~ 
erally for three or four weeks before calving only hay (not much ~ 
clover) and beets were fed. For the first few days after calving, — 
as a rule, the only grain food was wheat bran or a mixture of — 
bran and ground oats. . 

A bulletin has been prepared giving most of the data, in the a 
form of average results per cow, obtained in a number of feeding 4 
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trials in which alfalfa forage has been used. This matter in the 
bulletin is as follows: 


Alfalfa Forage for Milch Cows. 


The importance of feeding leguminous crops has led to many 
inquiries concerning the value of alfalfa as forage for milch cows, 
for the alfalfa is much liked by cattle and other animals and con- 
tains an unusually large proportion of nitrogenous constituents. 
The rapid growth of the plant, which can be cut three times 
during the season, and often four times, makes it especially 
worthy of consideration where soiling methods are practiced. 

A few of our farmers have grown good crops of alfalfa success- 
fully for several years, but it does not seem suited to some sec- 
tions of the State. Alfalfa has grown well on the Station farm, 
although the soil is a rather heavy clay. A field of alfalfa of 2.28 
acres, sown in 1890, yielded this season (1894) for the first two 
cuttings — the first during June and the second about August 
1st — at the rate of 24,500 pounds of green forage per acre. On 
account of very severe drought, the third cutting was very light, 
and only part of the field was cut for the fourth time. Another 
field of alfalfa of 1.3 acres, sown in 1893, yielded at the rate of 
33,800 pounds of green forage per acre, as the total for four cut- 
tings. The last two cuttings were very light on account of severe 
drought. The first two cuttings, from May 11 to 31 and 
from July 9 to 28, yielded at the rate of a little over 12 tons 
of green forage per acre. These fields had been steadily cropped 
and not well manured for some years before sowing to alfalfa 
and were not in condition to produce heavy crops. 

As testimony in regard to the feeding value of alfalfa forage it 
is thought desirable to give the results of some feeding trials 


made during the past few years at this station, in which alfalfa 


forage, oat-and-pea forage and some other foods have been fed. 
The results which are reported in this bulletin were obtained 


from animals in the stage of lactation where a fair flow of milk 


of normal composition would be expected, and any general change 
in the quantity or quality of the product, besides the gradual 
change as the period of lactation advanced, might be reasonably 
attributed to the influence of the different foods. Individual 
records for each cow were kept, separate analyses of the milk 
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having been made. Only the average results are here given. 
As yarying amounts of milk of different quality were given by 
different animals the actual weights of the different constituents ) 
yielded by each cow were considered in determining the average 
composition of all the milk. 

A sufficient supply of one kind of forage was not always 
obtainable for periods longer than 15 days—as a number of 
other animals besides those from which the results are here 
reported were always fed at the same time;— but whenever a 
good succession was available one kind of forage was fed for a 
month. The periods of feeding are, therefore, often not so long 
as would be desired. For the purpose of securing data, other 
than that here reported, relative to the production of individual 
animals, it was necessary to feed-a fairly constant proportion of 
grain at certain months of lactation. On this account no results 
are here reported that have been obtained when the forage was 
fed without grain. The grain was fed in moderate quantities, 
but always separately from the coarse fodder, so that if any 
should be left at any time it could be weighed. The grain was 
fed twice daily, at 5 o’clock a. m. and at 5 o’clock Pp. m., in 
generally equal quantities — when there was any difference the 
evening feed was one-half pound the greater. Forage or hay was 
fed at 5 o’clock a. m., at 11:30 a.m. and at 5 o’clock Pp. m. The 
forage and hay were generally fed in quantities likely to be 
entirely eaten, but account was kept of any- food left to the 
amount of one ounce. Only the weight of food actually con- ~ 
sumed is given in the tables. The cows were milked at 
5 o'clock a. m. and at 5 o’clock p. m. Analyses were madeat 
frequent intervals of milk from each cow, and all the foods were 
analyzed. , 

In estimating the amounts of digestible constituents in the — 
different foods the average co-efficients of digestibility obtained 
in digestion experiments made in this country and Germany 
were used. Whenever enough data were available the American 
co-efficients were used. 

In calculating the cost of the rations, wheat bran was rated at 
$18 per ton, corn meal at $20, ground oats at $25, linseed meal, 
O. P., at $27, linseed meal, N. P., at $25, gluten meal at $25, 4 
wheat middlings at $20, cottonseed meal at $30, gluten feed at — a 
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$18, and ground flaxseed at $60, perton. All hay was rated at 
$10 per ton, corn silage at $3, roots at $3, and all green forage at 
$2 perton:. It is thought better to assume the one valuation for 
any food throughout all the trials, which extended over portions 
__ of four seasons, than to attempt to follow fluctuations of market 
price. Enough data are given to allow of recalculation, by any 
who desire, of the cost of rations at other prices for foods than 
those just stated. All forage has been placed at the same valua- 
tion per ton. The cost of production per ton of corn forage will 
hardly be the same as for oat-and-pea forage, etc. There is more 
fabor necessary to establish a good stand of alfalfa than for the 
sowing of the oats and peas or similar crops, but after alfalfa is 
once established it will furnish three or more cuttings each season 
with little more labor expense than that .f harvesting the crop. 
_ Not enough data are available, at present, however, to warrant 
us in fixing certain different cost valuations per ton. 
Table I gives the results obtained in feeding 14 cows from 
May 15 to July 15,1891. The average age of these cows was 
on June 1, three years, and they had been in milk on the 
average 6.8 months at the beginning of this feeding trial. 
From: May 16 to May 81 inclusive, corn silage was fed in 
_ the morning and at noon, mixed hay, clover and timothy, at 
night and a mixed grain (No. 16) consisting of six parts wheat 
bran, three parts corn meal, and two parts linseed meal, O. P. 
_ The grain represerted 48.6 per cent. of the cost of the ration and 
supplied 39.7 per cent. of the total digestible nutrients. The 
silage represented 30.0 per cent. of the cost of the ration and sup- 
plied 35.8 per cent. of the digestible nutrients. 3 
From June 1 to June 15, inclusive, corn silage was fed in 
the morning, alfalfa forage at noon and mixed hay at night. The 
grain fed (No. 17) consisted of four parts wheat bran, four parts 
_ ground oats, five parts corn meal, and two parts gluten meal. 
_ The grain represented 52.4 per cent. of the cost of the ration and 
_ supplied 38.3 per cent. of the digestible nutrients. The silage 
and forage represented 24.6 per cent. of the cost of the ration 
and supplied 27.7 per cent. of the digestible nutrients. 
i. From June 16 to June 30, inclusive, alfalfa forage was fed 
_ morning and noon. and hay at night. The same grain was fed as 
io in the preceding period. The grain represented 54.5 per cent. of 
ia 24 
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the cost of the ration and supplied 36.2 per cent. of the digesti- 
ble nutrients. The forage represents 21.7 per cent. of the cost 
of the ration and supplied 40.9 per cent. of the digestible 
nurients. 

From July 1 to 15, inclusive, oat-and pea forage was fed morn- 
ing and noon, and clover hay at night. The same grain was fed 
as during the preceding period. The grain represented 53.6 per 
cent. of the cost of the ration, and supplied 38.7 per cent. of the 
digestible nutrients. The forage represented 22.8 per cent. of 
the cost of the ration, and supplied 37.4 per cent. of the digestible 
nutrients. 

For the 15 days preceding May 16 the ration had -been the 
same as it wasfrom May 16 to May 31. The cows gained in 
weight from 8 to 11 pounds on the average during each of the 
first three periods. During the fourth period the loss in weight 
per cow is rated at from four to five pounds, although this loss is 
only estimated from the total loss during July, the cows not 
having been weighed until the 25th, after corn silage and alfalfa 


- forage had been again fed. 


The greatest amount of organic matter was in the ration for 
the Mand period, when the largest amount of alfalfa was fed, and 
the cost of the ration was somewhat the lowest. The ration con- 
tained the largest amount of digestible protein and the nutritive 
ratio was the narrowest, that of 1:4.7. The cost of food for 
weight of milk produced was lowest during the third period and 
the cost of fat the highest. The greatest amount of digestible 
fat was contained in the ration for the second period and the most 
fat was produced in the milk. Thecost of fat produced was 
lowest during the second period. During the third period the 
forage supplied a larger proportion of the digestible nutrients 
than during any other period —that of 40.9 per cent. — although’ 
the cost of the forage was but 21.7 per cent. of the cost of the 
ration. The grain at this time supplied but 36.2 per cent. of the 


digestible nutrients and Bat gar 54.5 per cent. of the cost of 


the ration. 

For the first period the greatest daily average milk yield wag 
92.1 pounds and the smallest 11.5 pounds; the highest average 
per cent. of fat was 5.45 and the lowest 2.88 per cent. For the 
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second period the greatest ee average milk viclila was 22. + i | 
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was 5.71 and the lowest 2. ; 6. For the third period the extremes 
in daily average milk yield were 23.9 pounds and 10.0 pounds 5 a Ne 
the extremes in average per cent. of fat were 6.17 and 2.80. For mae ht 
the fourth period the extremes were 23.8 pounds and 9.9 pounds — aM 
of milk and 6.10 per cent. and 2.88 per cent. of fat. a 

The composition of each food used from May 15 ig J any, 15 is 
shown in the following tabulated form: 
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Table IT gives the results obtained in feeding eight cows from 
August 1 to September 15, 1891. On August 1 the average 
age of these cows was 2.9 years, and they had been in milk at 
that date on the average 5.8 months. From August 1 to August 
15, inclusive, alfalfa forage was fed in the morning, corn silage at 
noon and night, and a mixed grain (No. 19) consisting of five 
parts wheat bran, five parts corn meal, two parts wheat mid- 
dlings and three parts linseed meal, N. P. The grain cost 53.4 
per cent. of the cost of the ration and supplied 37.7 per cent. of 
the digestible nutrients. The silage and forage represented the 
smaller part of the total cost of the ration and supplied ae 
larger part of the digestible nutrients. 

From August 15 to August 31, inclusive, corn silage was fed 
morning and night, timothy ee at noon, and the same mixed 
grain (No. 19) that was fed during the Rai, period. The 
grain cost 53.8 per cent. of the total cost of ration and supplied 
86.1 per cent. of the total digestible nutrients, the silage and 
forage representing 46.2 per cent. of the cost and supplying 63.9 
per cent. of the digestible nutrients. 

From September 1 to September 15, inclusive, barley-and-pea 
forage was fed morning and night, hay at noon, and the same. 
grain (No. 19). The grain cost 51.2 per cent. of the total cost of the 
ration and supplied 33.2 per cent. of the digestible nutrients. 
The forage represented 24.7 per cent. of the cost-of the ration 
and supplied 45.6 per cent of the digestible nutrients. 

During each of the first two periods the cows gained in weight 
on the average about 27 pounds and during the last period the 
gain in weight was less, being about four pounds on the average 
per cow for the whole of September. In the change from the 
first period to the second, when timothy forage was substituted 
for alfalfa forage, there was considerably more than the normal _ 
decrease of milk yield although the total food consumed was about — 
the same; the total organic matter, the total digestible nutrients 
and the fuel value being about the same—slightly increased. 
There was the same amount of digestible fat but considerably less 
digestible protein in the second ration ; the nutritive ratio being _ 
changed from 1:6.3 to1:7.7. The cost ofthe second ration was _ 
somewhat less but the cost of production of milk, and its constitu. 
ents, was somewhat more than for the first period. By achangeto a 
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barley-and-pea forage and hay in the third ration there was an 
increase in the total organic matter of the ration, the amount of 


digestible nutrients, the digestible protein, and of the fuel value, 


although at a slight increase of cost. The nutritive ratio was 
made narrower — that of 1:5.3. There was considerable decrease 
in the milk yield, however, although not so much as followed the 
first change. The cost of milk, of the milk-solids and fat, was 
somewhat greater for the third period. | 

The greatest daily average yield of milk for the first period was 
30.3 pounds and the smallest 11.7 pounds. The highest average 
per cent. of fat was 4.77 and the lowest 2.30. For the 
second period the extreme daily average milk yields were 26.7 
pounds and 9.4 pounds; the extremes in average percentage of 
fat were 5.62 and 1.92. For the third period the extremes 
in daily average yield of milk were 24.7 pounds and 8.7 
pounds; and in average percentage of fat 5.28 and 2.83. 
The following table shows the composition of each food used 
during this trial : 
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In table III are compared the results obtained in three periods 
of feeding from September 1 to October 15, 1891, with eight 
cows. The same cows were used as during the preceding trial, 
the results of which were given in table II. The first period, 
from September 1 to 15, is the same as the last period in 
the preceding group, but the results are repeated for compari- 
son. The cows had been in milk on the average 7.3 months by 
October 1, and the average age was a little over three years. 

In the second period from September 16 to September 30 
alfalfa forage was substituted for the barley-and-pea forage of 
the preceding period —alfalfa forage being fed morning and 
night, and hay at noon and the same grain mixture (No. 19). 
The grain cost 53.6 per cent. of the cost of the ration and sup- 
plied 38.4 per cent. of the digestible nutrients. The forage 
represented 21.6 per cent. of the cost of the ration and supplied 
37.3 per cent. of the digestible nutrients. 

During the third period corn forage was fed morning and night 
and hay at noon. The mixed grain (No. 21) consisted of seven 
parts wheat bran, five parts ground oats, three parts corn meal 
and three parts linseed meal, O. P. The grain cost 55.3 per cent. 
of the cost of the ration and supplied 32.4 per cent. of the total 
digestible nutrients. The forage represented 20.6 per cent. of 
the cost of the ration and supplied 46.1 per cent. of the total 
digestible nutrients. 

The cows gained little in weight during the first two periods, 
but much more during the third.. In changing from the ration of 
the first period with barley-and-pea forage to that of the second 
with alfalfa forage, the nutritive ratio was made narrower —a 
change from 1:5.3 to 1:4.5; the total digestible protein remained 
about the same, and the digestible fat was reduced somewhat. 
The total organic matter and total digestible nutrients in the 
second ration were also considerably less, and the fuel value was 
lower. The cost of the ration was lower, and the cost of milk, 
milk-solids and fat somewhat less. There was no falling off in 
the milk yield, but, on the contrary, a slight increase. The com- 
position of the milk remained about the same, the slight change 
being toward improvement in quality. By substituting corn 
forage in the third period for alfalfa, and changing the grain, 
the nutritive ratio of the ration was made much wider and became 
1:8.0. In theration for the third period the total organic matter 
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and the total digestible nutrients were increased together with a 
little increase in the cost of the ration ; the fuel value was higher, 
the digestible fat remained about the same and the amount of 
protein was much less. The milk yield, however, was slightly 
increased. The cost of milk was the same and the cost of fat was 
a little higher. 

In table IV are given the results obtained in a feeding trial 
from May 15 to July 15, 1892. During June alfalfa forage was 
fed, and for comparison with the results obtained then, those of 
the 15 days preceding and for the 15 days following are 
given. Fourteen cows were used in this feeding trial of the aver- 
age age at its beginning of 3.4 years. They had been in milk on 
the average 3.6 months when the trial began. 

From May 16 to 31, inclusive, corn silage was fed at noon, 
mixed hay morning and night and a mixed grain (No. 25) — con- 
sisting of six parts wheat bran, two parts ground oats, two parts 
wheat middlings, one part linseed meal, O. P. and three parts 
cottonseed meal. The same ration had also been fed for the first 
part of the month. . Of the cost of the ration, 45.8 per cent. was 
represented by the grain, 16.6 per cent. by the silage. Of the 
total digestible nutrients, the grain supplied 32.1 per cent. and 
the silage 26 per cent. 

From June 1 to June 30, alfalfa forage was fed morning 
and noon, hay at night, and a mixed grain (No. 26) which con- 
sisted of six parts ground oats, three parts corn meal, and two 
parts cottonseed meal. Of the cost of the ration the grain 
_ represented 51.8 per cent., and the forage 30.0 per cent. The 
grain supplied 34.6 per cent. of the digestible nutrients and the 
forage supplied 45.6 per cent. 

From July 1 to July 15 the oat-and-pea forage was fed 
morning and noon, and hay at night. The same kind of mixed 
grain was fed as during June. The grain represented 49.7 per 
cent. of the cost of the ration, and the forage 32.7 percent. The 
grain supplied 26.0 per cent. of the digestible nutrients and the 
forage 59.1 per cent. 

During the first period the cows lost in weight an average of 
over 15 pounds. During the second, an average of 16 pounds, 
and gained during the third, about 30 pounds on the average. 
For the first period the greatest daily average milk yield was 
30.7 pounds, and the smallest, 14.5 pounds. The highest average 
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per cent. of fat was 5.85, and the lowest, 3.28 per cent. For the 
second period the extremes in daily average milk yield were 32.0 
pounds and 12.0 pounds, and the extremes in average percentage 
of fat were 6.18 and 2.98. For the third period the extremes 
were 31.3 pounds and 12.9 pounds, and 5.02 per cent. and 2.47 
per cent. 

In changing from the ration of the first period to that of the 
second, the nutritive ratio was changed from 1:7.1 to 1:6.0 
although a larger amount of a less nitrogenous grain was fed in 
the second ration. The cost of the ration was somewhat greater 
in the second period, owing to the rather costly grain mixture 
used. The total dry matter and organic matter in the ration 
remained about the same, although there was an increase in total 
digestible nutrients. There was an increase of the protein and of 
the fat in the second ration, and the fuel value was higher. The 
yield of milk increased somewhat, but the amount of the different 
constituents remained the same, although there was a slight 
decrease in the per cent. of fat. The cost of milk was about the 
same as for the first period and the cost of fat somewhat higher. 

In the third periédd, oat-and-pea forage was substituted for the 
alfalfa of the second, making the nutritive ratio much wider, 
although the same kind of grain was fed and the same kind of 
hay. In the ration for the third period there was considerable 
increase of the total dry matter, the digestible nutrients, and of 
the fuel value, the cost also being increased. There was consid- 
erably more digestible fat and about the same amount of protein. 
There was about the normal decrease in milk yield, but accom- 
panied by a slight falling off in total solids, more noticeable in the 
per cent. of fat. The cost of milk and fat production was greater 
in the third period. In the following tabulated form will be 
found the composition of the different foods used in this trial. 
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In table V are shown the results obtained during August, 1892, 
in feeding alfalfa forage and oat and-pea forage. Ten cows were 
used in this trial, of 3.5 years average age August 1, at which 
time they had been in milk on the average about four months. 
The same hay and grain were fed throughout the trial — alfalfa 
forage was fed during the first part and oat and pea forage during 
the latter part. From August 1 to 13, inclusive, alfalfa forage 
was fed morning and noon, hay at night, and a mixed grain 
(No. 27) consisting of five parts wheat bran, two parts ground 
oats, three parts corn meal and two parts linseed meal, N. P. 
The grain represented 48.1 per cent. of the cost of the ration and 
supplied 30.2 per cent. of the digestible nutrients. The forage 
represented 34.2 per cent. of the cost of the ration and supplied 
53.3 per cent. of the digestible nutrients. 

From August 14 to August 31, oat-and-pea forage was fed 
morning and noon, hay at night, and the same mixed grain as 
before. The grain represented 49.3 per cent. of the cost of the 
ration and the forage 32.9 per cent. The grain supplied 33.0 per 
cent. of the digestible nutrients and the forage 49.4 per cent. 
There was an average loss of weight during the whole month of 
16 pounds. 

In changing from alfalfa to oat-and-pea forage the nutritive 
ratio of the rat on was made wider. There was a slight diminu- 
tion in the amount of total digestible nutrients and in the fat, and 
considerable in the amount of protein. The fuel value of’ the 
ration was somewhat less. The cost of the ration was practically 
the same for both periods. In the second period there was con- 
siderable falling off in the milk yield, and in the amount of 
the milk constituents, although there was a slight improvement 
in the quality of the milk. The cost of milk and solids was 
increased. 

The highest daily average milk yield for the first period was 
28.8 pounds and the lowest 14.81 pounds. The highest average 
percentage of fat was 4.80 and the lowest 2.70. For the second 
period the extremes in daily average yield were 27.48 pounds 
and 13.63 pounds, and in percentage of fat 5.10 and 2.48. 

The following table shows the composition of each food 
used : 
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From September 1 to 15, oat-and-pea forage was fed morning 
and noon, hay at night, and a mixed grain, No. 27, consisting of 
five parts wheat bran, two parts ground oats, three parts corn meal 
and two parts linseed meal, N. P. The grain cost 49.2 per cent. 
of the cost of the ration and supplied 32.8 per cent. of the diges- 
tible nutrients. The forage represented 33.2 per cent. of the cost 
of the ration, and supplied 49.7 per cent. of the digestible 
nutrients. 

From September 16 to 30, inclusive, alfalfa forage was fed 

morning and noon, and hay at night. The same mixed grain 
was fed as during the preceding period. The cost of the grain 
was 52.7 per cent. of the cost of the ration, and 37.7 per cent. of 
the digestible nutrients were supplied by the grain. The forage 
represented 28.0 per cent. of the cost of the ration, and supplied 
_ 41.9 per cent. of the digestible nutrients. 
From October 1 to 15, corn silage was fed morning and 
noon, and hay at night. A mixed grain, No. 28, was fed, con- 
sisting of five parts wheat bran, three parts ground oats, two 
parts linseed meal, O. P., and two parts of cottonseed meal. The 
grain represented -49.8 per cent. of the cost of the ration, and 
supplied 30.1 per cent. of the total digestible nutrients. The 
silage represented 33.1 per cent. of the cost of the ration, and 
supplied 51.2 per cent. of the total digestible nutrients. There 
was an average gain in live weight of 17 pounds during the 
whole of September, and an average gain from October 1 to 15, 
of about 16 pounds. 

In changing from oat and-pea forage to alfalfa forage the 
nutritive ratio of the ration was made much narrower. There 
was less fat in the second ration and more protein; the total 
digestible nutrients were less and the fuel value was lower. There 
was a decrease in the total cost of the food, but the milk yield 
remained about. the same. The per cent. of fat in the milk was 
less. The cost of production was lower for milk and for total 
solids. The cost of fat produced was almost exactly the same. In 
changing from alfalfa forage to corn silage, although there was 
also some change in the grain, the nutritive ratio was made much 
wider, a change of from 1:5.1 to 1:8.3. There was an increase of 


4 _ total organic matter, total digestible nutrients and fat, but the 





protein was much less. There was considerable increase in the cost 
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of the ration and the fuel value was increased. There was a fairly 
normal decrease in the milk yield. There was an increase in the 
per cent. and in the amount of fat. The cost of milk, milk-solids, 
and fat was greater than for the third period. From September 
1 to15 the greatest daily average milk yield was 34.2 pounds 
and the smallest 12.4 pounds. The highest average per cent. of 
fat was 5.00 and the lowest 2.50. From September 16 to 30 the 
extremes were 36.7 pounds and 11.6 pounds of milk and 5.20 
per cent. and 1.08 of fat. From October 1 to 15 the extremes 
were in milk yield 34.5 pounds and 10.6 pounds and in percentage 
of fat 5.90 and 2.40. The composition of the hay fed during this — 
trial, of the oat-and-pea forage and of the mixed grain, No. 27, will 
be found on page 212. The composition of each of the other 
foods is shown in the following table: 
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The results obtained in a feeding trial from May 17 to July 15, 
1893, are shown in table VII. There was a change from corn 
silage to rye and alfalfa forage, then to alfalfa forage and finally 
to oat-and-pea forage. Ten cows were used of the average age 
June 1 of 4.8 years. They had been in milk at that date about 
4.5 months. 

From May 17 to May 31, inclusive, corn silage was fed morning 


and noon, and hay at night. The grain fed, No. 31, consisted of 


six parts of wheat bran, one part ground oats, two parts corn 
meal, two parts wheat middlings, one part linseed meal, O. P., 
and one part cottonseed meal. This same ration had been fed 
for several weeks preceding. The cost of grain was 45.4 per 
cent. of the cost of the ration and the grain supplied 40.2 per 
cent. of the digestible nutrients. The silage represented 35.6 per 
cent. of the cost of the ration and supplied 35.5 per cent of the 
digestible nutrients. 

From June 1 to June 10 alfalfa forage was fed in the morn- 
ing, rye forage at noon, and hay at night. The mixed grain, No. 
32, consisted of five parts wheat bran, one part ground oats, 
four parts corn meal, one part wheat middlings and one part 
linseed meal, N. P. The grain represented 50.6 per cent. of the 
cost of the ration and the forage 27.3 per cent. The grain sup- 


plied 34.5 per cent. of the total digestible nutrients and the 


forage, 45.2 per cent. 


From June 11 to June 30, inclusive, alfalfa forage was fed in 


the morning and at noon, and hay at night. The same mixed 
grain, No. 32, was fed. The grain represented 47.5 per cent. of 
the cost of the ration and the forage 33.7 per cent. The grain 
supplied 32.7 per cent. of the total digestible nutrients and the 
forage supplied 49.8 per cent. 


From July 1 to 15 oat-and-pea forage was fed in the morn- 


ing and at noon, and a mixed hay atnight. Mixed grain, No. 32, 
was again fed. The grain represented 48.4 per cent. of the cost 
of the ration and the forage 35.3 per cent. The grain supplied 
36.7 per cent. of the total digestible nutrients and the forage 46.2 
per cent. There was an average loss in weight during the first 
period of 16.5 pounds and a slight average gain during each of 
the other three periods of a little over one pound. 
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The ration for the second period had almost the same nutritive 
ratio as that of the first. There was a considerably greater 
amount of total digestible nutrients in the second ration, although 
the total organic matter was about the same. The fuel value of 
the second ration was higher and the cost was less. There wasa 
greater amount of protein and less fat. There was about a nor- 
mal decrease in milk yield. The cost of milk and of fat was 
about the same for both periods. The nutritive ratio was made 
somewhat narrower when rye forage was discontinued and more 
alfalfa fed; the total organic matter and the digestible nutrients 
were somewhat increased, also the fuel value and the cost of the 
ration. There was considerable increase in the amount of pro- 
tein. There was a slight decrease in the milk yield, probably 
less than the normal. The milk and its fat cost somewhat more. 
In changing from alfalfa to oat-and-pea forage more forage and 
grain were fed; the amount of digestible protein remained about 
the same, but there was a little falling off in the total nutrients. 
The cost of the ration was somewhat greater, also the cost of the 
milk and fat — although there was no falling off in milk yield. 

For the first period the greatest daily average milk yield was 
35.3 pounds and the smallest 15 pounds. The highest average 
per cent. of fat was 6.47 and the lowest 3.05. For the second 
period the extremes in average daily milk yield were 34.9 
pounds and 13.2 pounds and in percentage of fat 6.30 and 
3.00. For the third period the extremes were 35.3 pounds. 
and 12.7 pounds of milk, and 6.25 and 3.00 per cent. of fat. For 
the fourth period the extremes were 35.5 pounds and 13.1 pounds, 
and 6.15 per cent. and 2.77 per cent. of fat. In the following 
table will be found the composition of each food used. 
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The results obtained with nine cows during July, 1893, are 
given in table VIII. The average age of the cows was 4.9 years 
and the average time in milk 4.2 months. For the first half of 
the month oat-and pea forage was fed and for the latter half 
alfalfa forage. There was no change in the kind of hay or of 
grain throughout the month. Not quite so much hay or grain 
was fed with the alfalfa as with the oat-and-pea forage, which ~ 
made the cost: of the ration somewhat lower. Forage was fed in 
the morning and at noon, and hay at night; for the first period 
oat-and-pea forage and for the second alfalfa forage. The mixed 
grain (No. 32) consisted of five parts wheat bran, one part ground 
oats, four parts corn meal, one part wheat middlings and one 
part linseed meal, N. P. The grain represented 49.9 per cent. of 
the cost of the first ration and 48.9 per cent. of the cost of the sec- 
ond, and supplied 38.2 per cent. of the total digestible nutrients in 
the first and 29.9 per cent. in the second ration. The oat-and-pea 
forage represented 34 per cent. of the cost of the first ration and 
supplied 45.1 per cent. of the total digestible nutrients. The 
alfalfa forage represented 34.6 per cent. of the cost of the second 
ration and supplied 51.6 per cent. of the total digestible nutrients. 
There was an average gain in weight during the trial of a little 
more than 6 pounds. 

The second ration contained a little more protein and fat and 
considerably more of total nutrients; the fuel value was higher, 
and the nutritive ratio nearly the same —a trifle wider. There 
was somewhat more than the normal falling off in the milk yield. 
The milk and the fat cost a little more for the second period than 
for the first. From July 1 to 15 the highest daily average milk 
yield was 35.5 pounds and the lowest 18.4 pounds. The highest 
average per cent. of fat was 5.60 and the lowest 277. From 
July 16 to 31 the extremes in milk yield were 32.9 and 15.5 
pounds, and in percentage of fat 5.80 and 2.85. In the small 
table on page 223 will be found the composition of each food used 
in this trial. 

The results obtained from the same nine cows later in the 
season during a trial in which corn forage and alfalfa forage in 
one ration were substituted for oat-and-pea forage and part of the 
hay in the other are shown in table IX. The cows averaged in 


225 


New York AGRICULTURAL EXPERIMENT STATION. 


" 


4 


ri 


4 oy Oot gt 


ae 
We 


» 


iN 


‘i 


ci 


'\ 


BA 








ES Oe SS oe 

















9ST Lest 9°16 Gé°sl 16°¢ Té'1 08's 64°1 S607. | oS we OE Ag 
Pa So 6 GT 66°81 OTOL co 80°T O1'€ eL! CLL Sg a ae eae 
Ch Xx 8389) “g "sq'T : 
QT . sq'T 8q'T . : : 
soqempsuoqies | ‘meIINT | Kaveer | “POOL BE | Peo | spoosty | poss | -pooy | poesia | 
ie pe riviond 1810], aes 901} “Nf epnag 8B Ule105 gq Ul ysV OINJSIOW ‘qolaga 





‘MOD UB AVG UNG BOVABAY 























or) 
CP’ kz 9e°F9 ce’) G6°F eee eree eo set 66°18 9°916 PFS a Bet eat * * tS Se ee OF 0 LAs 
PL 61 18°9) 68° co'¢ £6 ° 2g ete a 6 0he ZL OL Z°e16 Bie ee dana Jk Sr Ns Me ee CEES i 4 Aine 


—_——_* | Oo Oe | OOO - LW eS | | | 








“sq'l “sq'T *s ‘ 
f ; F % p qT 8q’'J i - 
Ul S ate ' corre Oo s aA! “ke yal ‘OSB10J "esB103 eal ‘po a 3 
P [830 Ppextl pels MOO Jed qoludd 
JUSIOM OAT 
ited OSBIOAY 


‘MOD Ud AVG UA AOVURAY 





——— —————_ 








‘V—ILA FAV : ie 





Report oF THE First ASSISTANT OF THE 


226 








—_— 


























<3 Sil L8° 146° sd Bi 61'¢ 64°E 06°F 09° “See en Lee Oe A rae 
9¢9°& Sé°1 She . 60°T 91° 06° 68°§ 96°F ¥9 eS ee ele ee Aine 
‘ : *8q'] 
sq] sq] 4 “ ; 
‘yyyar uy spyjos | “aya ap | ator oy ply ae paiie “yryor uy | 
e104, wang | pueujow | | | paws | cemanare, | “aan apaey | Aire of use ‘aol 
4099 10g ‘4090 Jog 


‘MOD UAg AVG Ud HOVUBAYV 

















‘d 
L8€88 19°83 LL-9OL | 66° €8°6 | 66°6 GL’°G 9°¢:T oe ee ee aa: Ame 
€9Z8G FL 0G SL’ rl 08° 86° 00°S OF'G §-G-L eects i ace Sl tee ee Ane 
‘18D ‘sq'T ‘sq'T ; a be | . . 
Ue ea ote ba imran Whe | oe | FeiNe ‘ayoioad | 
Jo sops0yey | OFURFAO [eIOJ, 1210, o1ansezid o1qysasiq eransezid | erqnsezid pee ‘qoraad 








‘dH LHOINM BAIT SaNnog oo‘ uA 


i a 


‘0 











227 


zi 
(eo) 
> 
aS 
7) 
H 
Zi 
| 
a 
3 
3 
fx] 
pa 
FS 
p 
— 
=| 
=) 
4 
[em] 
& 
< 
hd 
| 
s) 
bo 
cs 
S| 
Ai 





———————— a ———— —— ———— 

















; ° r ° . ° °C ° eoeoeev ee ee @ oO K n 
13° SI 94°F c9 CL’ F6 Ip 4 60°T 60° &6 FO" ST ieettteuee oeekntg 
Og’ FI wv PV 69° LE 81 yg'¢ Lh ¥9° SG 18° SI 

“BQq'T “sq'T “sq'T : 

3 *squ90D % *poonpoid *p-onpoid ‘peonpoid “sq°T ue) 

BIO) : d Se od | spyjos-x[yur Jo | xyyu1 Jo punod | , ‘Moo dod 
peonpos yey Jo punod | spyfos-y{yur Jo | HNTUH J ee ee . 

sl etal Bad he SpI]Os-yIIuL Jo Se: og | 940 493 peuins punod euo 03 | euo 103 pewns| oq gaye a kep zed oa goludd 
P F | punod ono 203 | Oren ago -u0d pooy |poumsucs pooy| -woo pooy ork si ‘pooy 
_ POOF J0 4809 | “pooz Jo og | POOF IO78°0 | oe33-30;8M 90JJ-10}8M 90.1J-10}8M JO 4809 18}0L 
jo spunog jo spunog jospunog fi, 
acl 





Report oF THE First ASSISTANT OF THE 


228 

















O°L:1 6 91 | 66° FG LO°Vl | 6&°¢ §- 1 66°§ UE st I3° 0 OES eT Ory equlolaae 
S'S: 86° &1 86°16 66 OL Lé°g sci cP Ss 6¢°T 40" 9G ee AOL E qsnony 
* Che x yea) : sq] “Sq ": 

SOO ee hegtiny 2 MONWIM.”| =pooe i ee “SqT _*8q7T “8qT “sq 
Sepa sae I PEIN errs dO Sh SO sas | oP | ones tuners Se loebanetoge 
[e309 Jo onway | 0 18301, aN epmio | | “dorad 











‘MOO UNG AVG UAG AOVUBAY 














| 
| | | 
69° GG 97°99 96° 2 $9°S saieitsnalk al G8 G PL °86 Th’ Sh T° €&6 ee Phe ei a | 01 [ ataquioydag 
18°66 TG ols €0°8 PL Gl FL LEG fy geet a ae 18°66 G* 966 ae hae at eae Lee a? DoeenD qsnsny 


i a ee | + | | —_ 





‘sq'T "8° “sq°T : 
"8q°T se "8QT sq’ sq’ : 
ul tans "poos arse en eeians ies ee awe a M oad 
AIP [OL | ad pextW Pox -¥80 | aISHIV eo | Br eS ‘dolagd 
a eS8100 Vy 





MOD UNG AVG UA AOVUAAYV 











Vee Ada Lebwals 





74 


Yo 


229 


New York AGRICULTURAL EXPERIMENT STATION. 


SE RR SR I eS SE I ES STE. SRE aE I ESI 2A REPS SEUETES TENEAD TREES caer earaennee ee  e  a  e 












































68 € 161 66° cO'T F.° 8I°g €6°S 6h 09° "Thee 0s 8’ GT.05 Teaoduoidog 
80°§ OL’ T cs" 00°T Se OLS 66°§ G9°P 69° me EP Pe 2 AT OO yas [ae Uy 
5 "i “sqrt 
sq'T sql ; : 
. : ara ur 8q'T sq c 
SIEAE at Ee veunge | xT UL yey) AU gsy| = yuu wilde al 
Splfos [B10 | ulaBsng I Meet oe ! uemnqs | aTIm Up 7e tl UT yse ; 
BEY Bese) u pec pus ujesvo | -4ue0 tas : ae LB ac 1lddd 
_ =. Oe ES ee re eee eee Oe d -| “-yue0 49g 
‘MO.) HAG AVG UG HOVUTAY 
‘d 
SF9IE 60°96 €1°st Pol 0° IL $é°s 69°6 8°9°T "*" "eT 04 [ aaqmaydeg 
G661LE L6°G6 69° ST 61 °T L478 66 € IG°G B'S: "** “48 OULL Jeveny 
“TRO “Bq'T “3qQ'y F n : . 
“uo0ler “U017B4 *syueraynU Bq'T peste Care moa 
uy £31000 Ul 19}} BUI e1qnsedip vy ot mate AS oA, yo} 0d. 
JO SA{40/ 8D D1UBS1O [BIO], 1830, 9118031 N 91qQ1}803I1¢ 9191803} 91Q1}8931q ‘OINRA ‘adoluad 
OATFIIJON 











‘du . HDIRM AAT SANN0g 000'T Yd 











4 


STANT OF T 


‘Report oF THE First Asst 


930 

















GL ST 16° T° LE FG af Rages OL'T 08° 8% 1¢° 91 “*** gy] 0} T aaquiaydeg 
80°8T L8°¢ r3° 18°36 er’ l, 90° LG’ 1G 80°8T 221 Oe = Ene 
ne eatin d Soiie *s}U0O 

_ gta ag ma St) eT ays) -o1d yey Jo | spifos- ra oll! -ord yyurgo |... 2 “moo sed AB 

ait Be ag vies Bel get Ue Jo Hira JO | punod ete Sunod oes a panod Ho 563 1809 ad 4ep | od aawioael ‘qdoluad 

paned euo a0J | puaod euo 405 | punod 040 404 | Poiimgsuoo poo, |pauunsavs poo,| eumsaoo poos| 774 9884948 ‘pooy Jo 

POO} JO WOD | POOF JO 98D | POOF JO 98D |" gaqy-a0}8M 90.1J-d0} 8M Get J-19} UM * PIONS AIT AL 4809 [B40], 

jo spanog jo spunog jo ypu 10g 


act 








New York AGRICULTURAL EXPERIMENT STATION 93 1: 


age a little over five years at the time of this feeding trial and 
had been in milk on the average about 5.6 months. 

During the first period mixed clover hay was fed morning and 
night and oat-and-pea forage at noon. The mixed grain fed, 
No. 34, consisted of five parts wheat bran, two parts ground oats, 
five parts corn meal, one part wheat middlings, one part linseed 
meal, O. P., one part cottonseed meal, one part ground flaxseed 
and four parts gluten feed. The grain represented 31.1 per cent. 
of the cost of the ration and supplied 38.4 per cent. of the total 
digestible nutrients. The forage represented 15.4 per cent. of the 
cost of the ration and supplied 24.2 per cent. of the digestible 
nutrients. During the second period alfalfa forage was fed in the 
morning, mixed hay (very little clover) was fed at noon and corn 
forage at night. No change was made in the grain. The grain 
represented 50.5 per cent. of the cost of the ration and supplied 
28.7 per cent. of the digestible nutrients. The forage repre- 
sented 32.4 per cent. of the cost of the ration and supplied 56 8 
per cent. of the total digestible nutrients. There was a small 
average gain in live weight during each period. 

The second ration, having somewhat the wider nutritive ratio, 
contained the same amount of protein as the first, but more fat, 
considerably more total nutrients, and was considerably higher in 
fuel value. The cost of the second ration was somewhat lower. 
There was considerable increase in the average milk yield for the 
second period and the milk and fat cost less — although there was 
a slight decrease in average per cent. of fat in the milk. The 
extremes in daily average milk yield for the first period were 30.2 
pounds and 12.8 pounds and in percentage of fat 6.10 and 2.80. 
The extremes for the second period were 31.9 and 16.2 pounds 
average daily milk yield, and 6.70 and 2.90 average per cent. of 
fat. The foods used showed the composition given in the 
following table: 
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The results of a feeding trial during May, 1894, are given in 
table X. Nine cows were used of the average age of 4.7 years. 
The average time they had been in milk by May 1 was 4.4 months. 
With one kind of grain fed throughout, there was a change from 
corn silage and hay to more of alfalfa forage and less hay, with 
an interval of five days in which both silage and forage were fed 
with the hay. For some weeks preceding this trial the ration 
had been very similar to that fed for the first period here reported. 

For the first period corn silage was fed at noon, clover hay 
morning and night and a mixed grain, No. 38, consisting of five 
parts wheat bran, two parts corn meal, one part wheat middlings, 
one part cotton-seed meal and one part gluten feed. The grain 
cost 41.6 per cent. of the cost of the ration and supplied 33.9 per 
cent, of the total digestible nutrients. The silage represented 
21.4 per cent. of the cost of the ration and supplied 24.7 per cent. 
of the total digestible nutrients. 

For the second short period corn silage was fed in the morning, 
alfalfa forage at noon and clover hay at night. The grain cost 
44.1 per cent. of the cost of the ration and supplied 34.3 per cent. 
of the total digestible nutrients. The silage and forage repre- 
sented 33.3 per cent. of the cost and supplied 42.6 per cent. of the 
digestible nutrients. For the third period alfalfa forage was fed 
morning and noon, clover hay at night and the same grain, No. 38, 
was fed. The grain represented 43.5 per cent. of the cost of the 
ration and supplied 30.3 per cent. of the total digestible nutrients. 
The forage represented 33.7 per cent. of the cost of the ration and 
supplied 48.0 per cent. of the total digestible nutrients. There 
was considerable average loss in weight during each period, the 
average loss in weight per cow for the month being 38.7 pounds. 

The ration for the last period had a much narrower ratio than 
that of the first. There was an increase in the amount of digesti- 
ble protein, fat and total nutrients, and the fuel value was higher. 


_ The cost of the ration was somewhat lower. The milk yield for 





_ the last period was about the same, with a slight improvement in 

- quality. The cost of milk and fat was less. The results in the 

short intermediate period were somewhat better than in the first 

or last. For the first period the greatest daily average milk 

yield was 34.9 pounds and the smallest 19.2 pounds. The highest 

average per cent. of fat was 7.00 and the lowest 3.05. For 
30 
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the second period the extremes were 36.1 pounds and 15.7 pounds 
in milk yield and 6.72 and 3.00 in average per cent. of fat. For 
the third period the extremes in daily average milk yield were 
29.1 pounds and 15.2 pounds and in the average percentage of 
fat 6.45 and 3.10. 

The results of another feeding trial in which eight cows were fed 
from June 1 to July oi, 1894, are given in Table XI. Alfalfa 
forage was fed during June, and oat-and-pea forage during July, 
mixed clover hay during both months, and one kind of mixed 
grain. From June 1 to 80 alfalfa forage was fed morning and 
noon and clover hay at night. The mixed grain, No. 39, consisted 
of five parts wheat bran, one part ground oats, five parts corn 
meal and one part wheat middlings. The grain represented 41.9 
per cent. of the cost of the ration and supplied 27. 2 per cent. of 
the total digestible nutrients. The forage represented 36.4 per 
cent. of the cost of the ration and supplied 54.5 per cent. of the 
total digestible nutrients. From July 1 to 31 oat-and-pea forage 
was fed morning and noon, and hay at night; the same mixed 
grain morning and night as before. The grain representea 41.6 
per cent. of the total cost of the ration and supplied 20.8 per cent. 
of the total digestible nutrients. The forage represented 36.8 
per cent. of the total cost of the ration and supplied 64.8 per 
cent. of the total digestible nutrients. The ration for the second 
period had a little wider nutritive ratio than that for the first. 
There was an increase in the amount of each digestible con- 
stituent and an increase of the fuel value. The cost of the ration 
was somewhat less. There was a decrease in milk yield at about 
the normal rate; the percentage of fat was, however, slightly 
lower. There was a slight increase in the cost of milk and mor2 
in the cost of fat. The average gain in weight per cow for June 
was 11.6 pounds and for July two pounds. 

’ The greatest daily average milk vield for June was 31.9 pounds 
and the least 22.7 pounds. The highest average per cent. of fat 
was 4.69 and the lowest 3.20. For July the greatest daily aver- 
age milk yield was 34.4 pounds and the least 16.4 pounds. The 
highest average per cent. of fat was 5.25 and the lowest 2.99. 
The following table shows the composition of each food used in 
this trial : : 
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Table XII shows the results obtained in a feeding trial during 
July and August, 1894. Eight cows were used in this trial of the 
average age July 1 of 5.2 years. At that date they had been in 
milk on the average 37 months. From July 1 to 31 oat-and- 
pea forage was fed morning and noon, hay at night and a mixed 
grain, No. 39, consisting of five parts wheat bran, one part ground 
oats, five parts corn meal, one part wheat middlings. The grain 
represented 41.7 per cent. of the cost of the ration and supplied 
21.0 per cent. of the digestible nutrients. The forage represented 
37.0 per cent. of the total cost of the ration and supplied 65.0 per 
cent. of the total digestible nutrients. Irom August 1, to 
9, Inclusive, alfalfa forage was fed three times daily and 
mixed grain twice. The mixed grain, No. 40, was composed of 
four parts wheat bran, one part ground oats, eight parts corn 
meal, one part wheat middlings and one part “ King” gluten meal. 
The grain cost 45.2 per cent. of the cost of the ration, the forage 
representing 54.8 per cent. The grain supplied 21.6 per cent. of 
the total digestible nutrients, the forage supplying 78.4 per cent 

From August 10 to 31, inclusive, corn silage was fed three 
times daily and mixed grain twice. The mixed grain, No. 41, 
was composed of six parts wheat bran, one part ground oats, two 
parts “ King” gluten meal, and one part cotton-seed meal. The 
grain represented 41.2 per cent. of the total cost of the ration and 
the silage 58.8 per cent. The grain supplied 25.9 per cent. of the 
total digestible nutrients and the silage 74.1 per cent. Although 
the grain was changed for the second period and alfalfa forage 
took the place of oat-and-pea forage and hay — the fodd contain- 
ing more moisture — there was almost no change in the propor- 
tion or amounts of the different constituents of the food. The 
nutritive ratio was the same and the fuel values nearly alike. 
The cost of the second ration was less. There was very little 
decrease in the milk yield, but a slight falling off in the per cent. 
of fat. The cost of milk was about the same and the cost of fat 
somewhat higher. 

In the third period when corn silage was fed instead of alfalfa 
forage, the cost of the ration was increased, and the nutritive 
ratio was made considerably wider. There was an increase in 
the amount of fat and a decrease in the protein; the total nutri- 
tive substance was less and the fuel value lower. There was a 
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! ormal decrease in the milk yield and an increase in the per cent. 
of fat. There was considerable increase in the cost of milk and 
fat. There was an average gain in weight during July of 14 
pounds and an average loss during August of 17.3 pounds. For 
the first period the greatest daily average milk yield was 40.2 
pounds, and the least 16.4 pounds. The highest average per 
cent. of fat was 5.25 and the lowest 2.92 per cent. For the 
second period the extremes in daily average milk yield were 37.1 
pounds and 17 pounds and in average percentage of fat 5.50 and 
9.55. For the third period the extremes in milk yield were 
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In table XIII are given the data obtained in a feeding trial 
from September 1! to October 15, 1894. Seven cows were 
used which had been in milk on the average 4.l months. 
The average age September 1 was 5.6 years. There was 
a change to corn forage from alfalfa and oat-and pea: for- 
age and with the results from the two _ periods those 
obtained in a third, when only hay and grain were fed, 
are given for comparison. From September 1 to 15, inclusive, 
alfalfa forage was fed in the morning, oat-and-pea forage at noon 
and night, and a mixed grain (No. 40), composed of four parts 
wheat bran, one part ground oats, eight parts corn meal, one part 
wheat middlings and one part “ King” gluten meal. The grain 
represented 45.% per cent. of the cost of the ration, the forage 
representing 54.2 per cent. The grain supplied 22.9 per cent. of 
the total digestible nutrients, the forage supplying 77.1 per cent. 
From September 16 to 30, inclusive, corn forage was ted three 
times daily. The mixed grain fed (No. 42) was composed of five 
parts wheat bran, one part linseed meal, O. P., one part “ King ” 
gluten meal and one part cotton-seed meal. The grain repre- 
sented 47.3 per cent. of the cost of the ration, the forage repre- 
senting 52.7 per cent.; and the grain supplied 20.9 per cent. of 
the_total digestible nutrients, the forage supplying 79.1 per cent. 
From October 1 to 15, timothy hay was fed three times daily, 
and the same mixed grain fed as during the preceding period. 


_ The grain represented 41.6 per cent. of the cost of the ration and 


supplied 31.5%per cent. of the total digestible nutrients. 

F In changing to the corn forage of the second period the nutri- 
tive ratio of the ration was made a little wider. There was some- 
‘what less protein in the ration but almost the same amount of fat 
‘and of total nutrients, and there was not much difference in the 
fuel value; the cost of the ration was a little higher. There 
_ was but very little falling off in the milk yield and the per cent. 
a of fat in the milk was slightly higher. The cost of milk was 
_ somewhat higher and also the cost of fat. In the third period, 
although more grain was fed, not enough hay was taken to pre- 
_ vent a falling off in the total dry matter consumed. [Besides a 
_ decrease in the amount of protein—enough to make the ratio 
_ wider — there wasa decrease in the amount of other constituents, 
_ and the fuel value of the ration was less. The cost of the ration 
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was much higher. There was considerable falling off in milk 
yield and only an ordinary change inthe composition of the milk. 
There was an average gain in weight during each of the first two 


periods of nearly 12 pounds and a loss of about six pounds during 


the last period. 

The greatest daily average milk yield for the first period was 
87.5 pounds and the least 1¥.7 pounds. The highest average per 
cent. of fat was 5.85 and the lowest 2.30. The extremes 
for the second period in milk yicld were 38.0 pounds and 19.4 
pourds and in average percentage of fat 5.50.and 2.60. 
For the third period the extremes were 30.1 pounds and 15.0 
pounds, and 5.90 per cent. and 2.25 per cent. 


ae 





249 


New York AGRICULTURAL EXPERIMENT STATION. 























9°8:T L19°GL 69°16 68°Gl €L°9 08° LE°& 6L 1 G6°6 Cie eee LAO 19Q01WO 
8°9 =T I¢ £1 SP SG 69°ST 69°§ 66° LL € cel pE'1g j°°**" "Og OF OL taquiejdeg 
6 G:T 66°91 ¥8°6G ¥6 GL 00°S 10°T 68°& GL°G OSs OP ea eee CT OVE laquieydeg 
CHS XIV i "8q'T ; 
*poog Ul Sarontte “WOT Uy Tebor Ul "Sa'T "SQ'T ‘BqI “sq'T a 
eer ID a atcsty || pretest |e eg eee | epee | ainneop 
04 jo one 1890.L ae seed gots pearls a ee : 4 Je ‘qdordad 
"MOD UAd AVG Ug AOVUAAYV 
‘a 
"O3B10J UIOD + 
] | | | | | 
ead 69° SS OF'9 63°61 ‘Ser, €_ oss eeenvesn 18°18 @°8L16 bind G6) © 6.0 jee nue Be R66. 1688 6 GI OVL 1940O 
CQ° HS LiLo 98°¢ ea 8 eo 96 IE’ OLx coon ee OL’IS G°S16 Bio FORT SIS NEO Oe OF 9 Pap aes 


“GP “ON 
96° FG 94°14 L9°g ca et 1 oP h_ Sp G6 66 00° FL 6° &96 








ere |---| | | Ce | 


“eq'T *8q'T “BT 





“pooy ‘sq’ ‘Op ‘ON sq’ ‘eseioy | gtd sq’ ent! 
mm aayjvar | ‘pooy;ejo,| ‘ureas | -Avq pox | -vod-puv Gan ‘1978 M PS ico 
Aap [830.L Pex “380 Moo Jed 
! | | | 74 3[eM eat 
OZB19AV 


‘MOD UNG AVG UA AOVUAAY 


“a6 heh So eee HOt requieydeg ~ 





“dordad 








‘Vv — Tnx WIAVL 











Report oF THE First ASSISTANT OF THE 


250 



































64° LO°T 84° 18° St” 8I°¢ LL’$s F6°E 69° ee ek: 19Q00Q 
6b°E vel 66° 66° L1° ce eS 94°& 61°¢ #9° eee ee eee raquioydag 
LV'& 8é°1 LO. 96° oh Og 8I°s c9°¢ 09°§ 69° arent Fe Lee raquieydag 
‘sq'] é ‘Sq'T ‘ ; 
sata ay | tat | MC UY aie ats ant 
Le 1e3ng ante ape Ul Ye ur ysV ‘yy ut «| say uour yyvUa “yyvo 
1840.L Sete zedns jo | -nqyepue | aryey jo | utyse jo ‘qOIdaa 
‘gu00 Jog | woseo jo | ‘quedo aog | ‘4u00 40g - 
‘qued 10g ; 
‘MOD Ud AVG Ud WOVUTAY 
CT. 
ISPSG 60°66 96 °GI Lg Th°4 I0°s 49°T G4eT {SEG OF=E 19Q0JO 
LSTGE LO’ FG G6" AT GL €&4°1T v6 °6 b9°G ¢°9:T "** 0€ 03 OT requiaydeg 
SOFFS OL° SS 99° 4T VL ¥6 OL c9'°€ €6°% 6° S:T Rage 9 [ROT ET raquiaydag 
Dertat ree 134 eteand ee BOT eee “sq'T *8q'T 
ut Adi9ue Jo | -}wUI O1aeZI0 91qI8031p yes 9a1} “N “e1qy ‘ulez01d 
SeLIO[eO 1830, [840], 9IqQISe4Iq e[qisesiq 9IqisesIq 91q1}8931q ‘OINeI 
CU GT ROTI ‘dolaad 





"dig LHOIGM HAT SGNH0g 000 Aad 














251 











00 ¥ rey 1°9 0°14 9°9 PE 1°9 elt "6p “ON “urease poxlpy 
69° OL. 17% 6° 8F 9°66 C7 iy 9°11 "s+ Avy APIOWT} PoxTPL 
eg Beets a 6" €° 81 LY GG GT any? ont oe" eG eIOy T1075 
88°T 68°6 IT 6° SL 6°9 L°¥ oak 8°89 "7" asvr0j vad-puy-4UC 
60'S 86°S Gel or EE 6° 2 6° ¥'S 13k "eters QSB1OF VF(VI]V d 
4090) 10g “Que Idd 
¢ “ues01NO *Ged01}1U *9Uud) 19g 
pour unq[y 1¥9O, "090 J9g “9081)xX0 ‘quad 190g *4u90 10g *4ue0 J9g _*yU9d 13g 
‘S78 e011 ‘21Qy opnsd ‘M0 }OIg ""UsV *oINISIOTY 
Tad0I1}iN 


‘HONVLSHAG HHUA YALV M NI 








: 9[Gv] SULMOT[OJ OY} Ul UPAIS SI Spooj 
1oyjO 94} JO yove jo yeyy pure ‘9FZ osed uo puNnoj oq {ILA ‘OF “ON ‘urers poxru 94} Jo uoryIsoduI0d sy], 











New York AGRICULTURAL ExPERIMENT STATION. 


1h 06 G6°G 08° 10°86 GI°8 Ol'T 99°06 €¢°9T Bet pod PAE T9QO1OGC 
Sah LY’ st G8 °§ 1¢° 80° SS |B er 4 C6" 66° 9G Ve €1 oe Op OF OT 1aquis}dag 
id 94°61 EL gg OF” 00°96 61° 6° 99°96 G6 GL Pe CLOPT aaquieydag 
“Cp? ere et a ee | | a a a Ries He es Ce 
; qT QT 
8q'T ; : 
é "$1009 ‘su a9 ‘8]009 BAONNOAE YS spi108 oa -oad “ate 8q'T bas Long’) 
“ “yyyou uf 783 JO | spyos yIVar Jo “yyrur jo J ae are ra jo punod ouo | yo punod eu0 | «moo ed Lep es 300 fap 
ae : punod ouo s0J | punod eao 303; | punod vao 10J -u0d poos pas ey a os Lhe jod o3eI0ae i aoe se aormad 
i POO} JO 4809 | POO} 403809 | POOFIO9OD | coszroyem | sorraren | oatpioron | {PRIANR | gsoo two, 
ee : ey nennod jo Spanog jo spunog 





952 Report oF THE First AssiIsTANT OF THE 


The results obtained in another trial with the same cows from 
October 1 to November 15, 1894, are given in table XIV. The 
cows had been in milk on the average a little over five months 
by October 1.. The data for the first period of this trial have 
just been reported in the preceding large table, but are here re- 
peated for comparison. In the second period alfalfa forage was 
fed in place of hay, and in the third period beets were fed. From 
October 16 to 31, inclusive, alfalfa forage was fed morning and 
noon and hay at night. The mixed grain, No. 43, consisted of 
five parts wheat bran, six parts corn meal,.and one part each of 
wheat middlings, linseed meal, O. P., cotton-seed meal and 
gluten feed. The grain represented 44.6 per cent. of the total 
cost of the ration and supplied 30.6 per cent. of the total digestible 
nutrients. The forage represented 32.0 percent. of the cost of 
the ration and supplied 47.9 per cent. of the nutrients. From 
November 1 to 15, inclusive, beets were fed morning and noon 
and hay at night. The mixed grain, No. 44, consisted of five 
parts wheat bran, one part ground oats, two parts corn meal, one 
part linseed meal, O. P., two parts “King” gluten meal, and one 
part cotton-seed meal. The grain represented 40.1 per cent. of 
the cost of the ration and supplied 33.1 per cent. of the total 
digestible nutrients. The beets represented 39.5 per cent. of the 
cost of the ration and supplied 43.6 per cent. of the total digestible 
nutrients. 

The nutritive ratio of the second ration was considerably nar- 
rower than that of the first. There was an increase in the 
amount of protein and fat and of total nutrients. The fuel value 
was higher and the cost of the ration considerably less. There 
was a pronounced increase in the milk yield and not much change | 
in the composition of the milk. The cost was much less for milk 
and fat than for the preceding period. In the third period the 
nutritive ratio was made wider, there was a decrease in the 
amount of digestible protein, fat, and of total nutrients -—- most 
noticeable in the fat. The cost of the ration was much higher 
and the fuel value was reduced to about that of the ration for the 
first period. There was a falling off in the milk yield from that 
of the second period, but very little more than the normal, 
accompanied by a slight decrease in the per cent. of fat. The 
milk and fat cost much more than in the second period. 
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There was an average loss in weight during October of about 
12 pounds and during the third period of about two pounds. 
The greatest daily average milk yield for‘the second period was 
32.6 pounds and the least 17.1 pounds. The highest average per ~ 
cent. of fat was 5.60 and the lowest} 2.70. For the last 
period the extremes in daily average milk yield were 30.9 
pounds and 15.6 pounds, and in percentage of fat 6.00 and 2.60 
The composition of the hay and of the mixed grain, No. 42, fed 
during the first period, will be found on page 251. The follow- 
ing table shows the composition of each of the other foods : 
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General Observations. 


These feeding trials here reported, though many of them for 
periods necessarily rather short, were repeated for several seasons 
and are the average results from a number of different cows, so 
that the indications which they all give of the value of alfalfa 
can hardly be considered accidental. 

The average of all the analyses made of the fourteen lots of 
alfalfa used in these feeding trials will give an idea of the general 
~ composition of alfalfa forage. The average composition of three 
lots of mature corn forage might be considered beside that of the 
alfalfa for comparison‘as follows: 








| Alfalfa Corn 








forage. forage. 
Fer cent. of moisture... s ¢s a4 seco ek oe eee ee 10540 71.80 
Y OL ashait sci, Aig i eee ee 2.28 £230 
FS Of protein. Ee cow, wei esis Aas gether eee oe 4.48 2.27 
oh of true albuminoida ai..na wh eee ee SVbor 1. OF 
43 ol crude fibre 20 Ce ele ee Oe 6.59 5.17 
ef of: N: free extracto<ie o.214 Ps OS eee 10.26 18.46 
‘: OF Tats yb Ris ae Se Pitarce Wk pees ee 1.29 1.10 











In determining the cost of milk, for purpose of comparison, for 
each period reported in the preceding tables, the cost of the food 
only was considered. The manurial values of the foods were not 
taken into account, although under favorable conditions the net 
cost to the farm of milk would be much influenced by the ferti- 
lizing values of the foods. The manurial values of rations con- 
taining alfalfa and of those containing highly nitrogenous grain 
foods would be much greater than of most rations, but except — 
where special attention is given to careful handling of manure, — 
only asmall proportion of the possible amount would berecovered. __ 

When alfalfa forage was substituted for some other food or 
the amount of alfalfa in the ration increased, there followed in 
10 instances a decrease in the cost of the milk, in twoinstances 
a very slight increase in cost, and in two instances the cost of 
milk was practically the same. There was an increase in the 
yield of milk in seven instances, a decrease in four instances of 
‘about what might normally be expected to occur without change 
of food, and little change in yield in three instances. 
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When the change was from a ration containing alfalfa to one 


containing less or no alfalfa, there followed an increase in, the 


cost of milk in 10 instances and there was about the same cost 


_ once. There was a decrease of the milk yield in nine instances, 


and an increase of the milk yield in two. 

When alfalfa was substituted for other foods in the ration or 
the amount of alfalfa increased, there followed a decrease in the 
cost of fat in seven instances and an increase of the cost in six 
instances. There was an increase of the amount of fat in six 
instances, a decrease in five instances and little change in amount 
twice. 

When the change was from a ration containing alfalfa to one 
containing less or none, there followed an increase in the cost of 
fat in nine instances, a decrease in cost once, and there was about 
the same cost twice. There was an increase of the amount of 
fat in three instances, a decrease in three, and about the same 
amount of fat in five. 

When the change in the ration was to more alfalfa, or to 


alfalfa in place of some other food, there followed a decrease in 


per cent. of fat in milk in six instances, an increase in three, and 
little change in per cent. in four instances. When changed from 


a ration containing alfalfa to one containing less or none, there 


followed an increase in per cent. of fat in six instances and a 
decrease of per cent. in five. 
There has been usually an increase in milk yield accompanying 


- the use of alfalfa, although there was often at the same time a 


decrease in the per cent. of fat. With alfalfa forage rated at the 
same cost as other forage, there was generally a decrease in the 
cost of milk when the alfalfa was fed and not much change in 


the cost of the fat produced. 


Corn forage (fully matured) in the results accompanying its 
use has compared most favorably with alfalfa; but except in the 


4 form of silage it is only available for a Bare time in the fall 


before frost. Alfalfa is ready for the first cutting about the 


time for planting the corn and about as early as rye forage can 
be cut. The proportions of constituents also differ so widely 
between alfalfa and corn forage that these plants can not well be 
_ considered as substitutes for each other, but as supplementary. 
For making rations like those usually fed, coarse fodder and 
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grain foods, in general cheaper than those used with corn forage, 
can be fed with alfalfa. The more highly nitrogenous grains 
and hays fed with corn forage or silage, however, have a much 
higher manurial value, which fact is often of wide importance. 

The palatability of alfalfa or of corn (maize) is greater than of 
most other forage plants of rapid growth that will yield heavy 
crops. This isa matter of the greatest importance, for while 
the milk may temporarily be produced at the expense of loss in 
weight of the animal, the flow of milk must be sustained by the 
food taken in excess of that necessary for maintenance. 

Any discussion of the general fluctuations of milk yield as 
influenced by the proportions of the different constituents of the 
food, and by the nutritive ratio of the ration, is reserved until 
some data from winter rations fed for longer periods shall be 
published. 


ReEMARES CoNCERNING THE CULTIVATION OF ALFALFA. 


For those who are unacquainted with alfalfa a few general 
facts concerning the plant may be briefly mentioned here to 
advantage. Alfalfa (JZedicago sativa), sometimes called lucerne, 
although not generally known in this part of the country, has 
been in cultivation for a long time. It was cultivated by the 
Egyptians, Greeks and Romans, and in later centuries by the 
nations of the warmer parts of Europe. It was early introduced 
into South America and brought from there to Mexico and 
California. ; 

Alfalfa being a leguminous plant like the clovers and able to 
gather nitrogen that is not available to most plants, will, when 
the crop is fed on the farm, enrich the soil in this necessary ele- 
ment and leave a field in improved condition when finally plowed 
under. The long tap root with its numerous branches reaches 
deep in the sub-soil (roots often reach to a depth of 10 or 12 
feet— are said sometimes to extend over 20 feet) and is often 
able to obtain plant food and water for the lack of which surface — 
feeding plants may be suffering. The plant is a perennial and 


when once well established will yield paying crops for an indefi- 


nite number of years if the field is not overrun with grass or 
plantain. 

Alfalfa grows well on widely varying kinds of top soil, but the 
subsoil must be open and porous. It does best on a warm and 
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friable soil with a loose or gravelly subsoil. A dense clay or 
hardpan subsoil is most unfavorable. Although a rich soil is of 
course the best and gives the largest crops, alfalfa sometimes does 


exceedingly well on poor gravelly soils. The plant consumes’ 


much water but will not survive long in a saturated or flooded 
soil, and too much water in the soil during winter is fatal. If 
water stands for any considerable time within a few feet of the 
surface the crop will be injured. Alfalfa, in the west, seldom if 
ever winter kills on ground with a deep and porous subsoil. 

The seed should not be sown except the soil has received care- 
ful and thorough preparation, for it is of the utmost importance 


_tosecure a dense and uniform stand, especially if hay is to be 


made. If crops of seed only are desired a more scattering stand 
of plants may give good results. The seed should be sown in 
the spring, after danger of severe frost is past, and when the 
ground would be considered in the best possible condition for 
planting garden seeds. The.treatment of the soil for the preced- 


- ing season should have been such as to have most effectually sub- 
dued all weeds, and caused the sprouting and destruction of any - 





seeds in the ground. The seed should not be sown with grain, 
but alone; although a good catch is sometimes reported when 
sown with oats—only about half the usual quantity of grain 
being used. If sown with grain the young plants are likely to be 
killed by the sun after the grain is cut.’ It is best tosow not less 


_ than 380 pounds of seed per acre — especially when sown broad- 


cast. When sown with the drill 20 pounds often give good 
results. In short, to guard against the decidedly unsatisfactory 


result of a poor stand, plenty of seed should be used on carefully 
_ prepared ground. 


Pure seed is essential. Only plump, bright, good seed should 
be sown, for shrunken seed may produce weak and worthless 
plants. The seed resembles that of red clover, but is larger. Too 
many small seeds would indicate the possible admixture of white 
clover, etc. The presence of the seed of narrow-leaf-plantain or 
rib-grass, it is of vital importance to guard against. This is a 


_ long brownish seed, something like a diminutive date seed, and is 
_ easily detected without the aid of a glass by anyone familiar 
with it. 


In order to check the growth of weeds, a mowing machine can 


: be run over the field of young alfalfa with the cutting bar raised 
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so as to avoid cutting near the crowns of the young plants. If 
the clipping is not too heavy it can, with advantage, be left on 
the field, and will serve as a mulch during the dry weather. On 
rich soil sometimes two crops can be secured the first year, but 
on poor soil or in a dry season no crop can be expected the first 
‘year. Alfalfa should be cut every time it begins to blossom, 
whether the growth is short or tall, unless a seed crop is desired- 
The second crop of the season is better for seed than the first, 
possibly on account of the greater number of insects that assist 
in fertilizing the blossoms. 

Alfalfa is of exceptional value as a soiling crop, but it will also 
make excellent hay, palatable and very nutritious. Much care 
and time are necessary to make good hay, and experience and 
good judgment are required. If handled much when very dry, 
all the leaves are likely to fall off, and if not thoroughly cured it 
is likely to mold and mildew. The hay will not shed water well 
and any stacks should be well covered. 

If you have a suitable field, try a small patch of alfalfa — not. 
too much at first. 7 

Some results from feeding trials with silage and other foods 
used in winter rations are not yet prepared for publication, but 
will be so soon as pressure of other work will permit. 

It is intended that the results obtained in a feeding experi- 
ment with laying hens shall be published in bulletin form so soon 
as they are arranged in suitable shape for publication. 

Data from a number of feeding trials made during the year 
with pigs are not vet in form to be given at the time of this 
report. 
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The following statement indicates in outline the various sub- 
jects considered in this report : 
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Summary of laboratory work. 
Arrangement of chemical work. 
Bulletins and addresses. 


Character and extent of investigation relating to differ- 
ent breeds of dairy cows. 

Comparison of different breeds of dairy cows with refer- 
ence to the production of milk. 

Comparison of different breeds of dairy cows with refer- 
ence to the production of cream and butter. 

Comparison of different breeds of dairy cows with refer- 
ence to the production of cheese. 


Tabulated data pertaining to comparison of different 
breeds of dairy cows. 


. Character and extent of investigation made relating to 


the manufacture of cheese during thé season of 1894. 


. Summary of results relating to conditions of manufac- 


ture of cheese. 
A study of the composition of milk. 
A study of the composition of whey. 
A study of the composition of cheese. 
Loss of milk-constituents in cheese-making. 
Relation of composition of milk to yield of cheese. 
The loss of weight in cheese. 


General summary of the results of cheese investigation. 





*L. L. Van Slyke, A. M., Ph. D. 
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II. ARRANGEMENT OF CHEMICAL WORK. 


The chemist gives such general and special supervision to all 


the different lines of work as they may require. The work done ~ 


in the way of preparing bulletins and giving addresses is given 
below under a special head. 

The present arrangement of chemical work among the assist- 
ant chemists is as follows: 

Mr. C. G. Jenter has special charge of the analysis of butter, 
of cattle foods and similar materials, of the determmation of 
copper in plants, soils, etc., of miscellaneous analytical work, and 
of photographic work. 

Mr. A. L. Knisely has special charge of the analysis of milk, 
whey and cheese, and of the microscopical examinations of milk. 
He has also done considerable work in relation to methods of 
Separating and determining the different classes of nitrogen 
compounds in milk, whey and cheese. 

_ Mr. W. B. Cady has special charge of all nitrogen determina- 
tions and also assists in analysis of dairy products. 

Messrs. A. D. Cook and H. H. Seely give their entire time to 
the analysis of commercial fertilizers and fertilizing materials. 

Mr. John Collins is laboratory assistant, attending to various 


kinds of routine mechanical work. Mr. Collins also has charge. 


of the determination of fat in milk, skim-milk, etc., by the 
Babcock test. 

Mr. A. H. Horton has charge of keeping the records con- 
nected with the investigation of dairy breeds of cattle, which 
require numerous and extended calculations. 





III. BULLETINS AND ADDRESSES. 


During the year the chemist has prepared the following sta- 


tion bulletins, 10 in number, aggregating 415 pages: 

Bulletin No. 65— New Series—January, 1894 (1384 pages). 
Investigation relating to the manufacture of cheese. 

Bulletin No. 66— New Series—January, 1894 (23 pages). 
Analyses of commercial fertilizers collected in the fall of 1893. 

Bulletin No. 683 — New Series — March, 1894 (44 pages). Fat 


in milk as a practical basis for determining the value of milk for — 


cheese-making. 
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Bulletin No. 70 — New Series — April, 1894 (17 pages). Some 
reasons why the legal milk standard of New York State should 
be changed. 

Bulletin No. 70— New Series — May, 1894 (20 pages). Some 
reasons why there should be a legal standard for cheese in New 
York State. 

Bulletin No. 73 —New Series — July, 1894 (33 pages). Analyses 
of commercial fertilizers collected during the spring of 1894. 

Bulletin No. 77— New Series— November, 1894 (80 pages). 
Comparison of different breeds of dairy cows with reference to 
the cost of milk production. 

Bulletin No. 73 — New Series— November, 1894 (30 pages). 
Comparison of different breeds of dairy cows with reference to 
the cost of butter and cream production. 

Bulletin No. 79 — New Series— November, 1894 (22 pages). 
Comparison of different breeds of dairy cows with reference to 
the cost of cheese production. 

Bulletin No. 82— New Series— December, 1894 (62 pages). 
Results of investigation relating to the manufacture of cheese 
for the season of 1894. 

During the year the chemist has given the following addresses : 

‘ThE Relation of Milk Fat to Cheese Yield,” in January, 1894, 
before the Western Ontario Dairymen’s A aeottnioN, at Ingersoll, 
Ont., Canada. 

“Fat in Milk as a Practical Basis in Paying for Milk at Cheese 


Factories,” at the following Farmers’ Institutes: Gouverneur, St. 


Lawrence county ; Vernon and Boonville, Oneida county ; Attica 
and Pike, Wyoming county; Holland, Erie county ; Gowanda, 
Cattaraugus county ; Ithaca, Tompkins county ; Oswego, Oswego 
county. 

“Purchase and Use of Fertilizers,’ at Pittsford, Monroe 
county; Mt. Kisco, Westchester county; Riverhead, Suffolk 
county, and Mineola, Queens county. 

“Comparison of Profits Derived from Production of Milk, 
Cream, Butter and Cheese,” at Auburn. 

“What Science Has Done for Dairying,” at the State Fair in 


Syracuse in September, 1894. 


“What Has Science Done for Farmers?” at Utica and Batavia 
before Pomona Grange meetings. 
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“Some of the Solved and Unsolved Problems of Dairying,” at 
Oneonta, in December, 1894, before the annual convention of the 
New York Dairymen’s Association. 





IV. CHARACTER AND EXTENT OF INVESTIGATION 
RELATING TO DIFFERENT BREEDS OF DAIRY 
COWS. | 


In undertaking this investigation relating to the different 
breeds of dairy cattle, it was the original purpose to publish the 
results at regular intervals; but it has been found impracticable 


to carry out the original plan, since it has been found impossible. 


to control all the conditions of experiment as completely as was 
at first expected. While the original plan contemplated work 
with four individuals of each breed, it is our hope that we may 
continue the investigation until we have worked with a much 
larger number of each breed. As our data accumulate they will 
become more valuable and will yield more definite and reliable 
results in respect to many questions which are now among the 
unsolved dairy problems. mil F 

A few of the animals, whose records have appeared in previous 
reports, have died, whileafew have been found to be in condition 
more or less abnormal and unfitted for further investigation as 
representative animals of their respective breeds; and, in place 
of these animals, young heifers have been substituted. There 


has been an occasional abortion, which hus caused us to omit the. 


publication of the results of that period of lactation. Owing to 
all the different causes which are not unfamiliar in regular dairy 
experience, the investigation has not progressed as rapidly as was 
at first anticipated. However, it will be seen that good progress 
has been made, all things considered, and the data already on 
hand emphasize the increasing value and importance of the 
investigation. Before taking up a presentation and discussion of 


our results, we will consider some points that need preliminary — 


explanation. 
In this report on the cost of milk production we shall icing: 
and discuss the following topics: 
1. Unit of time adopted for comparison. 
2. Tabulated statement giving ages and dates of calving of 
different cows. 
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. Prices of foods used. 

. Cost of food eaten. 

Amount of milk produced. 

. Food-cost of one quart and one pound of milk. 
. Amount of milk-solids produced. 

. Per cent. of solids in milk. 

. Cost of one pound of milk solids. 

10. Money value of milk produced. 

11. Profit derived from selling milk. 

12. Production of milk for manufacture of condensed milk. 
13. General summary. 


1. Unir or Time Aporrep ror ComPARISON. 


Any comparison of individuals or breeds, based upon a few 
weeks or even months, must necessarily be incomplete, imperfect 
and more or less misleading, because our work has shown that 
the influence of the advance of lactation is very marked upon the 
character and yield of milk. We have, therefore, adopted as 
our unit of comparison a period of lactation, and have farther 
defined a period of lactation in this investigation, to consist of 
the first ten months of lactation. Work here and elsewhere fully 
justifies us in fixing upon this arbitrary limit. While some 
animals are more presistent than others in their milk production, 
this quality of persistence is an individual peculiarity rather than 


a breed characteristic, so far as we can yet learn ; and, moreover, 


this quality is dependent upon several conditions and is, to some 
extent, under the control of the dairyman. Some of our animals 
have, in one period of lactation, continued their profitable milk 
production considerably beyond 10 months, and the same 
animals, in the succeeding period of lactation, have ceased to 
produce milk soon after or even before the expiration of 10 
months. Taking the practice of our best dairymen and our own 
experience, we find that 10 months represent very closely the 
average duration of one period of lactation. 
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The above table shows that we have the full records of 22 
different animals for from one to four periods of lactation each, 
divided among the different heads as follows : 


—- 
————— 
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8. Prices oF DirrERENT Foops Ussp. 


The composition of the foods and of the various rations fed to 
the cows are fully given in the ninth and succeeding annual 
reports of this Station. In fixing prices for the food materials 
purchased, we have taken the actual market values at which they 
were purchased in 1889-1891, when they were first bought. The 


“prices were at that time, in several cases, above the average mar- 


ket value, but, in order that our data may be comparable from 
year to year, it is necessary that, throughout the investigation, 
we adhere to a fixed scale of prices. Any prices that might be | 
given must be local and temporary; and, if anyone desires to 
know the absolute cost of food, it can be readily calculated by 
comparing the prices given in the table below with those actually 
found at any particular time or place. The values assigned to 
the food materials produced on our farm are likewise variable for 
different localities, and we have fixed such values as seemed fair 
in our judgment. The values fixed for one ton of the different 
foods used in this investigation are as follows: 


A eee yrs sevattancnwer hos keitie $12 00 
NT el th octane s sage Hh eicgseeesi-Ddeee MHTGee = 12 00 
CLUES o) SEO SAE aCe RS ae Spe PSR eRe ae snr eee 3 00 


MI ES(CUT OC eo Biss cies. ws a ce eleiterl shee’ ag oto 3s 5 00 
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Green forage (alfalfa, corn stalks, oats and peas, etc.).... $2 00 
Mixed:orass hay sR oP.) fa Ome ep ene 10 00 
Roots: (turnips, beets, etey on oo sn 3 00 
COIN A Mea). Po Sc Sie gee tie ciepete Ciehe ait tee nee 20 -00 
Cotton seed: meale.}) Sk. ees 0 29 60 
Crhitentfeedinh a5. 8 is ee . . SE Pe a oe 18 00 
Gluten?meéals ti2.40). 5 9.55.) 2X Pee eee 27 00 
Ground flaxseed «.<;. 2 2220) ARE 2) has ee Be 60 00 
Ground: oatsee.. sock evs s eee ease 25 00 
Linseed meal;'new process.) 0). 25.) 22 20 00 
Linseed meal, old process .....5 0.4.5. 00%). os ae 26 50 
Wiltea bROTan <i. Ss Bolas sc Seeew hdc eevee ee ahs abe en 20 00 
Wheat middling ss occa 6 Oeics ls tien oe ea 20 00 


EXPLANATION OF TABLES. 

The methods of comparison of results must, of necessity, be 
more or less largely tabular. Under each head, so far as practi- 
cable, we shall present three tables, A, B and C. 

Table A will contain data pertaining to each individual cow 
for each period of lactation completed and will, therefore, con- 
. stitute the basis of a comparison of individuals and of breeds. 

Table B will contain the same data averaged for all the cows 
of each separate breed for the different periods of lactation; in 
other words, the data will represent a comparison of breeds and 
not of individuals. 

Table C will contain the average results by breeds for all 
periods of lactation, arranged in order, commencing with the 
lowest; and, also, a modified arrangement, showing the compara- 
tive results based on 100 as representing the lowest. This will 
show a comparison of both actual and relative values. Each 
- table will also show the number of cows of each breed repre- 
sented by the results, and, in addition, the aggregate number of 
lactation periods completed by those cows. : 


PRECAUTIONS TO BE ORpsERVED IN Stupyine Resvtts. 


The method of comparison used would be open to criticism, if 
the data were put forward as representing final results. We 


desire to emphasize the statement that these results are liable to ~ 


greater or less modification. Final judgment can be rendered 
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only ‘when we have secured life records of a number of animals 
of each breed sufficient to overcome the variations of individuals 
and give us what may fairly represent the average of the breed. 

So far as we have gone, the results indicate generally that the 
larger the number of lactation periods recorded, the greater the 
results secured. Hence, to compare the first lactation period of 
one breed or animal will not indicate the same relation that a 
comparison of the same number of lactation periods would. It 
will, therefore, be well to keep in mind that the animals and 
breeds having the fewer number of lactation periods completed 
will probably improve in the future more than those that have 
completed a larger number of periods. 


V. COMPARISON OF DIFFERENT BREEDS OF DAIRY 
CATTLE WITH REFERENCE TO THE PRODUCTION 


OF MILK. | 
1. Cost or Foop Eaten. 


For the sake of uniformity in making our comparisons of the 
breeds, we have arbitrarily adopted ten months as the duration 
of a single period of lactation. In actual dairying, if a cow were 
productive ten months in each year, and non-productive during 
two months, the cost of keeping her twelve months would need 
to be considered in order to find the actual cost of keeping and 
production. The actual cost would be based, not upon the cost 
of her food for the ten productive months, but upon the cost of 
her food for the whole year, the non productive as well as the 
productive period. However, in this investigation, we are not so 
much concerned with actual cost as with relative cost of produc- 
tion. Therefore, calculating for all breeds alike, the cost of 
production from the food consumed during the same productive 
period, we secure values that show the true relative cost of 
production for the different breeds. 

The table immediately below gives the cost of food eaten by 
each animal for each period of lactation: 
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TABLE C —Suowine Summary or Cost or Foop Eaten. 





BREED. 
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2. Amount oF Mitx PRoptcEp. 
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Ce lame 


Relative cost of 
food eaten. 





The relative cost of food eaten by the different animals of the 
different breeds is a matter of interest and importance, but, taken 
by itself, it is valueless information, so far as it enables us to form 
an accurate idea of the relative cost of the product and economy 
of production in the case of these cows and breeds. 

We will, therefore, consider the amount of milk produced, the 
cost of one pound and of one quart of milk, the amount of milk- 
solids produced and the cost of one pound of milk-solids. 





———— 
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In calculating the cost of production of milk, we include only 
o Behe: cost of the food eaten by the cows. One quart of milk is 
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_ estimated to weigh 2.15 pounds on an average. 
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% a Pa | 5 Be ey 
| gt | deeke| gs 
wae eerie 8 SA ie aes ae iepre= 
: BREED, o | Ba. | ayahs mS 
8 | 838 | gugss | Es 
( E> au >| 
d | $83 | spess | Se 
‘a Z| a < ee 
; * Ue Pounds 
UU d oo yo’. oe als ose oes oes eaees|' Oo 5 | 577.4 100 
' American Holderness..................| 2 4) 724.1 125 
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ES OC RES PIR AIC eet ‘12 | 869.4 151 
MPP PeLEUITIOSIAN, 65. 6 he Lael eee] PE fe 4 | 986.5 162 
ag 5. Pur Cent. or Soros 1x Mixx. 


____We have seen in the foregoing tables the total amount of milk- 
— solids produced by the animals, and we will now present data, 
giving the amount of milk-solids in 100 pounds of milk: 
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_ ‘TABLE B—Snowrne Averacz Per Cent. or Mitx-Sonips in Minx. 
rt. a ' First Second Third Fourth Average of 
ay BREED. period of period of period of period of | all periods 
¥ lactation. | lactation. | lactation. | lactation. |of lactation. 
| ae: make ee Percent. | Percent | Percent. .| Percent. | Percent. 
©. ‘American Holderness.; 12:40} 12.87! 12.92) ....... 12.66 
MeeAyrehire............ | 13.01 | 12.96 | 12.51 | 12.45 | 19.74 
Mere evOns.s..3..0...) 14542 EAD hi ar ates a etoee 14.50 
Mere rocwo os... |) 14.384)) 16 AT. Pee 14.93 
_ -Holstein- Friesian. BN. Mingle gy LLP LU evecetet'g nea ede 11.83 
DetidCrsey.,........ Wh Sea ety net ERG ee I Bad og Sos tore Bs een pac i 15.37 
x ea 14.42 14,22 | ‘5. 16 15.60 14.30 
TABLE C—Suowre Summary or Average Pzr Cunt. or Mirx- 
ee Soups. 
te 
oe pea) 9a | 8 
3 © | By Boe er 
° g roles Soin 
BREED, x | Sog- oo. oO 
, 2 Bes aa oa a 
| $88 | bs | 38 
2 |e < Se 
~ Hlstein-Friesian..... hahah Rarer aks Pe eh: aehee. ee 11.83 100 
_ American -Holderness........... Ce vieters ter ues 4} 12.66 107 
SEO nnn annie arin + 12 | 12.74 108 
(Oye Cre alae A tte iiss | ed ir Lee 30 121 
MON sree ss :s ip see + one ts a care SoG o 5 | 14.50 123 
~Gueynsey ..... 0... eee cece e eee ee ee ee] 4 6 | 14.98 126 
SNe gata Oh arte eek a 1 Sana he eo) Ld 15.387 180 
- > 
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1 ABLE B— SHowrne AVERAGE Cost or OnE Pounp oF MILxK-Sorips:. 





| First Second Third Fourth Average of’ 
BREED. period of period of | periodof | periodof | all periods 
lactation. | lactation. | lactation. | lactation. |of lactation, 


























Cents. Cents. Cents. Cents. Cents. 
j Per pound. | Per pound. | Per pound. | Per pound. | Per pound. 
American Holderness. 5.69 6.00 SLQB pe BOK. 36 5.93: 
PNVERBILO Ls chess dias, b-oie 5.83 5.62 5.47 5.78 5.68 
Darothe ic. 3h... id dey ae uaa estepea BN 
PRROLNBOY eso ie)cciy.s «2» 5.73 Galo clade nas Spe 5.73 
Holstein-Friesian .... 5.66 ANTS 16 A ee ALS 5.42 
POTEON Wis sles tein) [1 A 649 5.92 5.41 5.06 5.87 
PEE GIUOTE cls ss o's we, 6.08 4.80 | Pe aga | RPA 5.84 








TABLE C— Snowine Summary oF AVERAGE Cost oF MixxK-Souips. 























(3 | Seas ca 
Or ide hate oA sy a= 
BREED. Oo} da. | tyra. “Ss 
§ | BES | a=se8 | £4 
B | S88 | geckes | 25 
ed On = < fe 
Cents. 
Ie vee slg u's 1 2 5.34 100 
PIPMereIerTICRiAn {rh <.. 6% ice 8G wos a's 8 4 4 5.42 102 
I 6 hss sreye: cole lc a » sie-aiale oes 4 12 5.68 106 
5552s are. SiO OS Coral gio o wae s 4 6 5.73 107 
San EE eee ae aA Hie aE 4 11 5.87 110 
American Holderness ....... nner ae i: 2 4 5.93 Lit 
IERIE ns so elec esc ole + ote'es eas 3 5 6.50 122 











7. Money Vator or Mitx Propucep By Dirrerent Brexps. 

The final test of a cow’s value for dairy purposes is the amount 
of profit to be derived from her. In calculating the money value 
of milk, we may be guided solely by the amount of milk produced, 


: allowing a fixed price for a pound of milk, regardless of composi- 


tion; or*we may consider the composition of the milk and fix a 
price which shall be dependent upon the composition. In calcu- 
lating the money value of milk as based on its composition, we 
can use the total solids of the milk or the fat alone. 

For the sake of comparison, we, therefore, give three values for 
milk in the tables following: first, the money value of milk cal- 


’ culated on the basis of two and three-fourths cents per quart or 


. 37 
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1.28 cents per pound; second, the. money value of the milk cal- 
culated on the basis of the milk-solids at nine and one third cents 
per pound; and, third, the money value of the milk calculated 
on the basis of milk-fat at 264 cents per pound. 

If we take the value of all the milk produced by all the cows 
as calculated at 1.28 cents per pound and divide this by the total 
number of pounds of milk-solids produced by all the cows, then 
we get, as the average selling price of one pound of milk solids, 
mine and one-third cents. In other words, with milk selling at 
1.28 cents per pound, milk solids have an equivalent value of nine 
and one third cents per pound. In a similar way, milk-fat has 
an equivalent value of 264 cents per pound. 
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It will be seen that the money value of the milk differs consid- 
erably when calculated on the basis of quantity of milk or on the 
amount of milk solids or of fat. In the case of milk low in solids, 
the basis of quantity of milk gives a higher money value than 
the basis of quantity of milk solids. while the reverse is true of 
milk high in s »lids or fat. 

Below we give the tabulated averages according to breeds. 

In the table following, we present a summary showing the 
average money value of the milk produced by the different breeds 
according to the three methods of valuation given above for all 
periods of lactation. | | 
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8. Prorit Dgrivep From Setting Mitx Propucep sy Dirrsr- 
ENT Breeps or Datry Cows. 


In considering the profit derived from selling milk, we must 
fix on a uniform system of valuation. We have presented calcu- 
lations based on three different methods for fixing the money value 
of milk when sold for consumption as milk. Which of these 
methods will serve our purpose most fairly for making a compar- 
ison of the approximate value of milk? While the milk-fat 
furnishes the only fair and practicable basis for determining the 
value of milk that is to be made into butter or cheese, and while 
this method could also be utilized in enabling us to make a valua- 
tion of milk, that is to be sold for consumption as milk, we shall 
probably approximate more closely the actual market value of 
milk as now sold, by making the milk-solids our basis of valua- 
tion. Therefore, in making our comparison of profits derived 
from selling milk, we will make use of the value furnished by this 
method of calculation. If from the selling value of the milk, 
thus found, we subtract the cost of food eaten by the animals, we 
obtain the approximate amount of profit. However, when the 
milk is taken from the farm and no part retained in any form, a 
certain amount of food and fertilizing material is removed, which 
the dairyman must replace in someform. Toillustrate, when we 
sell and carry away from the farm 1000 pounds of average milk 
for $12.50, we take from the farm materials which have a food 
and fertilizing value of 25 cents for each 100 pounds of milk 
or $2.50 for the 1000 pounds of milk. By retaining the skim milk 
and buttermilk and selling only the fat in the form of butter, we 
could secure the same amount of money for 1000 pounds of milk 
and still retain on the farm the materials which are worth $2.50 
for food and.fertilizer. Therefore, when we take the milk from 


the farm, we must, for each 1000 pounds, pay out from the 


money received $2.50 to replace the food and fertilizing materials 
sent away in the milk, if we are to keep the farm and animals in 
the condition we should, when we retain on the farm the skim 
milk and buttermilk. In theory, then, at least, of the $12.50 
received for the milk, we must pay out $2.50 to buy food and 


_ fertilizer to take the place of that removed in the milk sold, and 


the actual profit derived from selling 1000 pounds of milk would 
be $2.50 less than the apparent profit. 
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In regard to the actual market value, skim-milk can be pur- 
chased at creameries for 123 cents per 100 pounds, or one-half of — 
what we usually rate it for in theory. Since this is so, it will 
represent actual results more closely, if we deduct the latter 
amount in determining actual profits. 

We, therefore, present tabulated results showing the apparent 
and actual profit derived from selling milk. In determining the 
amount of money to be deducted for feeding and fertilizing values, 
we use the solids-not-fat as a basis for calculation, because the 
skim-milk of different breeds varies in both feeding and fertilizing 
value. We deduct the amount of fat which would, in butter- 
making, go into butter, from the entire yield of milk-solids. The 
remaining ,solids, mostly not fat, would have a theoretical 
value of about three cents per pound but a market value of half 
this, since, as pointed out above, skim-milk can be purchased at 
one-half of its real feeding and fertilizing value. By using the 
solids as a basis of determining the value of the skim-milk, we 
secure results that represent the truth more nearly than we 
should if we rated all the skim-milk at the same price per 100 
pounds, regardless of its composition. 

In the tables following we therefore present, first, the amount 
of apparent profit, that is, the total receipts less the food eaten; 
second, the calculated feeding and fertilizing value of the skim 
milk and buttermilk; third, the market value of the skim milk, 
which is one-half the calculated value; fourth, tke actual profit 
(No. 1) obtained by deducting the calculated value of skim milk, 
etc., from the apparent profit ; and, fifth, the actual profit (No. 2) 
obtained by deducting the market value of skim-milk, etc., from 
the apparent profit. 
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9. Propvuotion or MILK ror ConpENSsED-MILK FAOTORIES. 


The amount of total solids of normal milk renders a milk more 
or less valuable for purposes of making condensed milk. The 
normal milk with the largest amount of solids has a higher value 
for this purpose than milk with a smaller amount of solids. We 
have previously given the per cent. of milk-solids in the milk of 
different cows and breeds, and the total amount of milk-solids 
produced by each, and also the value of the milk based on the 
milk-solids at nine and one-third cents per pound. Therefore, 
the figures previously given apply in detail to the value of milk 
in relation to its use for the manufacture of condensed milk. 


10. GENERAL SUMMARY. 


| In the tables following we present, first, the actual breed aver- 
ages of all the results obtained thus far; and second, the relative 
results, based, in each case, on the lowest result taken as 100. 
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i VI. COMPARISON OF DIFFERENT BREEDS OF DAIRY 
COWS WITH REFERENCE TO THE PRODUCTION OF 
CREAM AND BUTTER. 


Merson or Derermintnc Amount oF Borrer Propvuction. 


The butter production is calculated from the amount of fat in 
the milk as follows: From the amount of fat in 100 pounds of 
milk, we subtract 0.16 pound, which represents the amount of 
fat lost for 100 pounds of milk, in skim-milk and buttermilk and 
in handling. The remainder is the amount of fat that goes into 
butter, and the amount of butter which this fat will make is 
found by dividing the remainder by 0.85. The result thus found 
is the amount of butter containing 85 per cent. of fat that is 
made from 100 pounds of milk. To illustrate by example, we 
take milk which contains 4 per cent. of fat. From this subtract 
0.16 pound, the amount of fat lost in the process of butter- 
making, and the remainder is 3.84 pounds, amount of fat in milk 
that is recovered in butter. Divide 3.84 pounds by 0.85 and we 
get 4.52 pounds, the amount of butter containing 85 per cent. of 
fat that can be made from 100 pounds of milk containing 4 per 
cent. of fat. 

The question may be asked, “ What authority have we to say 
that 0.16 pound of fat is lost in butter-making for 100 pounds 
of milk and that the butter contains 85 per cent. of fat?” 

Work here and elsewhere shows that when butter is made by 

the most economical process, the average loss of fat is about 0.16 
pound for 100 pounds of milk. Such work can be done only by 
the use of a first.class separator in the production of cream and 
by skilful manipulation of the cream in the process of churning. 
The average loss of fat in butter making was found to be 0.16 
pound for 100 pounds of milk in the work done in connection with 
the World’s Fair test of breeds, and this serves as the most 
authoritative basis we have at present. So far as our work in 
this investigation in comparing our animals with one another is 
concerned, it makes little difference what allowance we make for 
loss of fat, provided we have one that is uniform; but it is desir- 
able, for the sake of comparison with other investigations, that 
we should have the loss as near the actual working results as we 


can get. 
39 
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In regard to the amount of the fat in butter, we have placed it at 
85 per cent., believing, from all published data, that this figure 
represents more nearly the composition of average butter as 
found in the market than does 80 per cent. of fat, the figure 
adopted for the World’s Fair test. 

The standards above given for loss of fat in butter-making and 
for per cent. of fat in butter we shall adhere to throughout this ~ 
investigation. The work done during the past four years all goes 
to show that the amount of fat in milk is the sole guide in regard 
to the amount of butter that can be made from milk, provided 
our conditions of creaming, churning and working are uniform, 
conditions which are now largely under our control. Those who 
still contend that only by the churn we can accurately determine 
the amount of butter production must have failed to follow the 
results of the last four years’ investigation in this country or else 
must have entirely failed to comprehend what those results 
mean. If one can not make agree the results of the churn and 
the results of calculation of butter yield from the amount of fat 
in milk, the fault lies every time with the manipulator and his 
methods of creaming, churning, etc. One great advantage in 
being able to calculate the butter yield from the amount of fat 
in milk depends upon the fact that we have in this a means of 
measuring the skill of the butter maker and his methods. We 
can thus tell whether the yield is as much as it should be, and in 
case of shortage, we can find the sources of loss. 

During the first period of lactation of most of our cows, we 
used the deep-setting process of creaming and made butter. 
These results have already been published (Tenth Annual Re- 
port, pp. 300-364), and also a comparison of these results with 
results secured by the method of calculation (Eleventh Annual 
Report, pp. 467-469). 

In connection with this study,of the comparison of different 
breeds of dairy cows we shall consider the following subjects: 


1. Per cent. of fat in milk. 

2. Amount of milk-fat produced. 

3. Amount of butter produced. 

4. Amount of butter made from 100 pounds of milk. 

5. Amount of milk required to make one pound of butter. 
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6. Cost of one pound of milk-fat. 
| 7. Cost of one pound of butter. 
b 8. Money value of butter produced. 
a _ ¥. Profit derived from making and selling butter. 
10. Amount of cream produced. 
i. Amount of milk required to make one pound of cream. 
-——- 12. Cost of one quart and one pound of cream. 
4 13. Money value of cream produced. 
14. Profit derived from selling cream. 
15. General summary. : 


1. Per Cent. or Fat in Mixx. 


4 _ The table immediately following gives the average per cent. 
of fat in milk of each cow for each period of lactation. 
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TABLE C—SuHow1nc SuMMABY OF AVERAGE Monty VALUE OF BUTTER 
Propucep PER Cow. 
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9. Prorit Dsrivep From Makina AND Sgexiuing Borrer. 


The value of fertilizing materials contained in butter is very 

minute, so that we need to make no deduction from profits for 

| this. Butter-making has the advantage over milk-selling of. 

: retaining the fertilizing value of the milk on the farm and also 

the feeding value of the skim-milk and buttermilk. The profits 

: presented below are obtained by subtracting the cost of food 
from the money-value of butter produced. 
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TABLE C-—-Snowine Summary or Averact Prorit Per Cow 
FroM SELLING BottEr. 
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10. Amount oF Cream PRopUCcED. 


In order to have the conditions uniform for all cows, it is neces- 
sary to take a standard for cream and to calculate the amount of 
such standard cream produced by each cow. For our purpose, 
we adopt, as a standard, cream containing 20 per cent. of fat. 
Commercial cream is not likely to average any higher than this 
in fat but is probably lower. On this basis we shall have for 
different animals amounts of cream proportional to the amount 
of fat in milk. In the tables below, we give the amount of 
cream, containing 20 per cent. of fat, produced by the different 
cows for each period of lactation. 

For calculating pounds into quarts, one quart of such cream 
weighs approximately 2.11 pounds. 
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TABLE C—Snowina Summary or AVERAGE AMOUNT oF CREAM 
PRoDUCED PER Cow. 
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TABLE B—Sunow1ne AVERAGE AMOUNT OF Mitx REQUIRED TO 
Maxe Ons Pounp or CREAM. 
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TABLE C— SHowina Summary oF Averace Amount or MILK 
FoR OnE Pounp or CREAM. 
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TABLE C—Sa#owine Summary oF AVERAGE Cost or CREAM. 
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a 5 AVERAGE CosT oF o 
3 Ba CREAM. 2 
: e" 8g 
BREED. ra rors g 
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z Z, a 
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PR OUUIOTID By vhavie kes asi ek 1 2 3.44 7.26 | 107 
Holstein-Friesian........... 4 4 3.81 8.04 | 118 
American Holderness ....... ?} 4 4.03 8.50 | 125 
PAG TAIITO ise « « os 'a'nope tocatniatons ke 4 12 4.03 8.50 | 125 
PRINT or ye os fo hates ce ers he 3 5 4.09 8.63 | 127 





13. Monty VALuE or Cream PRODUCED. 


In calculating the money value of cream produced we place the 
value of cream at 20 cents per quart. When it is considered that 
the cream contains 20 per cent. of fat this value will not be 
regarded as too high. 
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TABLE C — SuHowine Summary oF Average Money VALUE OF 
Cream Propucep Prsr Cow. 




















B | og | P8882 | 88 
S) On on Ga On - 
S |-ge.| betes. | es 
BREED. F EEE bee 38 eee 
E gas ge Ega3 aF 5, 
iL) 3 afl Sa RE SS aaa a 3 5 $86 86 100 
American Holderness,............6. 2 4 101 00 116 
MRR EI REA CRUSE SD occketd of wecs wie «v0 6/4 8.9% 4 12 116 02 134 
PaUPNONTS= FELOSURT 5 -F6ik os geet ove oh doere es 4 4 126 10 145 
pe | TS SS a a 1 2 127 48 147 
SRT ere wack. sakes én ie's heat 4 11 133 70 154 
oe a0 oe ing nye egene os 4 6 135 27 156 





14. Prorit DreRtIvep From SELLING CREAM. 


We have already seen that the amount of valuable feeding and 
fertilizing material sent from the farm where milk is sold is not in- 
considerable. We have also seen that, when only butter is sold, 
these materials are kept on the farm. Now, in the case of cream, a 
much smaller quantity of these materials is sent away, amounting 
to no more than $1.50 per year in most cases. Therefore, in 
calculating the profits derived from selling cream, we should con- 
sider this factor, and shall present the figures for apparent and 
actual profit in each case. We value the cream, less the fat, at 
124 cents per 100 pounds, since it can be purchased for this, 
although its actual feeding and fertilizing value is quite twice 
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TABLE C —Sommary or Averace Paorrr Per Cow Derivep 
FROM SELLING CREAM. 
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15. GENERAL SUMMARY. 


In the two tables following we present, first, the actual aver- 
age, by breeds, of all the results obtained in connection with 
butter and cream ; and, second, the results expressed in a relative 
way, based, in each case, on 100 for the lowest result given by 
any breed. 
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VII. COMPARISON OF DIFFERENT BREEDS OF DAIRY 
COWS WITH REFERENCE TO THE PRODUCTION OF 
CHEESE. 


In the Tenth Annual Report of this Station, pp. 364-9, the 
chemist made a comparison of dairy breeds of cattle with refer- 
ence to the production of cheese. The amount of cheese was 
calculated from the composition of the milk; the method of 
calculation was based upon some preliminary experiments in 
cheese manufacture and the results were put forward as tenta- 
tive. Since then our very extended series of experiments in 
cheese making have brought to our knowledge a more definite 
understanding of the relation of composition of milk to composi- 
tion and yield of cheese. We are, therefore, now in possession 
of facts that enable us to determine with great exactness from 
the composition of milk the yield and composition of cheese 
made from such milk. In an investigation of this kind it would 
be impracticable to make cheese, and it is found to be unneces- 
sary, Just as we find it unnecessary to make butter in order to 
ascertain the butter yield. 

Our cheese investigation has established the fact that two, and 
only two, constituents of milk are concerned, to any extent, in 
cheese-making; these two are fat and casein. Casein, as used 
here, includes only the compound precipitated by rennet and acids. 
The amount of fat and casein in cheese depends mainly upon the 
amount of these two compounds in milk, 

The amount of water, which constitutes most of the cheese 
that remains after removing fat and casein, is found to vary in 
a manner independent of the composition of the milk. Such vari- 
ation in the amount of water in cheese depends largely upon the 
conditions of manufacture. Portions of the same milk can be 
made into cheese containing greatly varying amounts of water. 
But under the same conditions, a given amount of fat and of 
casein will make the same amount of cheese, because they will 
retain the same amount of water. 

If we know the amount of fat and casein in milk, we can cal- 
culate the amount of cheese yield with as great accuracy as we 
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can estimate the butter yield from knowing the per cent. of fat in 
milk. Our work justifies us in saying that we can find the yield 
of green cheese from 100 pounds of any milk by multiplying the per 
cent. of fat by 1.1 pounds and the per cent. of casein by 2.5 lbs. 
and adding together the two products. For example, suppose a 
milk contains 4 per cent. of fat and 2.66 per cent. of casein, how 
much cheese should be made from it? 4 multiplied by 1.1 pounds 
equals 4.4 pounds; 2.66 multiplied by 2.5 pounds equals 6.65 
pounds. Adding together 4.4 pounds and 6.65 pounds we have 
11.05 pounds, as the amount of green cheese produced by 100 pounds. 
of such milk. If a cheese-maker produces less than this amount, 
he either retains less than the average amount of water or he loses 
some fat and casein in the process of manufacture, or he may suffer 
loss from both causes. On the other hand, if a cheese-maker pro- 
duces more cheese than the above amount, he accomplishes this 
by retaining more water than the averageamount. The rule above 
given holds good, so far as the composition of milk is concerned, 
in the yield of average green cheese, as made in New York. We 
know of no rule that can possibly cover the cases of individual 
variations that are due to variations in conditions of manufacture. 
In calculating the amount of cheese that can be made from the 
milk of different cows, we have made use of this rule, and are 
confident of presenting much more consistent and reliable results 
than we could possibly secure by attempting to make cheese with 
the small amounts of milk at hand. And even if we had large 
amounts of milk to use, it would be difficult to keep the conditions 
of manufacture so uniform in all cases as to secure results equally 
uniform as those secured by calculation. 
We shall present our data relating to the comparison of differ- 
ent breeds of dairy cattle in connection with the production of 
cheese under the following heads: 
1. Amount of fat and casein produced in milk. 
. Amount of cheese produced. 
. Amount of cheese produced from 100 pounds of milk. 
. Amount of milk required to produce one pound of cheese. 
. Relation of fat in milk to yield of cheese. 
. Cost of one pound of cheese. 
. Money value of cheese produced. 


Io on wD 
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8. Profit derived from cheese. 


9. General summary. 
As in previous bulletins of this series, the data are presented in 


three separate tables under each head. 


1. Amount or Far anp Cassin PrRopucep 1n MILK. 


As the basis of determining the amount of cheese made from 
the milk, we present first the amounts of fat and of casein con- 
tained in the milk of the different cows and breeds. The specific 
relation of fat to casein in the milk of different cows we reserve 


for another head. 
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TABLE C — Suowirne Summary oF Amount OF Fat anp CASEIN 
































in MixxK. ; 
Ss | 4 1 a oe ° ve a oe! 
g | Se | Hebe | oy | eeee | 
s | 2s | #882 | #8 | ages | Se 
BREED. eG Oey Od eae oa, Ong 24 . 
£ | £4 | S2R82| £8 | S°ReS | 2°3 
Gd | $82 | Fees) 25 | Suess | ye 
A te <j ia 4 PI 
Pounds | Pounds. 
Pevoue wie wt es «24 5 5 183.3 100 112.1 100 
American Holderness. 2 4 213 1.3 106 139.3 124 
PAD PROT GR = vizveintr. Wests 4 12 | 244.8 | 184 | 164.7, 147 
Holstein-Friesian .. 4 4 266.1 145 185.8 165 
POE LIOLY) ¢ & dare. soe 1 2 269.0 | 147 172.9 154 
Jersey Pgs oa: Ree a dete eee 4 11 282.1 154 150.8 135 
CUNOINSEY, esis .'s nisin tence 4 6.) 285.5 |. 166%) Wobed 139 














2. Amount oF CuoExsE PRODUCED. 


The method of calculating the amount of cheese production 
from the composition of the milk has already been given above. 
It will be noticed in general that the cows and breeds producing 
milk rich in fat make good yields of cheese. Of course, the final 
basis of comparison must be not merely the amount of cheese 
produced, but rather the amount of profit derived from selling 
milk in this form, which depends upon the factors of amount of 
cheese produced and the cost of its production. | 
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TABLE B—Snowine Average AMOUNT OF GREEN CHEESE 
Propucep PER Cow. 



























































First Second Third Fourth Average 
BREED, period of} period of | period of | period ofj|of all 
lactation. lactation. | lactation. | lactation. riods o: 
lactation. 

‘ Pounds. Pounds. Pounds. Pounds. Pounds. 
American Holderness. 586.2 623.6 634.8 (ieee 582.7 
PUY INDI TOUEGE wot. 3/00 647.0°| “6381.7 | 773 See 681.1 
Maeva: Y pete ek 474.0 493.6. |“... ca2 ee 481.9 
AFHEINSC Ys Ge se .0 = ~3) 603821) |) | 802,10)... 22 702.6 
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Jersey aoe rhe, se aon 613.3 651.4 765.6 856.6 687.3 
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TABLE C —Suowr1ne Summary oF AMOUNT oF GREEN CHEESE 
PRODUCED. 
Te | Soe ge 

es 6g gaRzOoag 2 

Bac [gece | 3a 

zr) Es la@ae5e _| 88 

us |Smo eR Ses 
E gas ESE8ES a3e 
| Pounds. 

POVOD es So he etree ie a nen 3 5 481.9 100 
American Holdernésst can hk CAR ee 2 4 582.7 12F 
PAU TRNITO Fei viol erates Ry si dco aise ofebedt Tel otate 4 12 | 681.1 14} 
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3. Amount oF CHEESE PropucED From Onr Hounprep Pornps 
oF Mixx. 

The data presented under this head are of interest in connection 
with the much-discussed subject of variation of cheese yield 
from different kinds of milk. These data represent normal milk 
varying in respect to fat-content from below 3 to over 6 per 
cent. Without going into a detailed discussion, it is interesting 
to note that the amount of cheese made from 100 pounds of milk 
varied between the wide limits of 8.4 and 15.62 pounds, a differ. 
ence of seven and one-fourth pounds of cheese from the same 
amount of milk. 
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TABLE B — Suowrine AVERAGE AMOUNT oF CHEESE MapE FROM 100 
Pounps oF MILK. 
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Mapsk From 100 Poonps or MILK. 
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TABLE B—Ssowine Avrerace Amount oF Mitk REQUIRED TO 
Make Ont Pounp or CHEESE. 
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OL O08 aay tee 
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eriod of 
actation. 








TABLE C—Snowinea Summary oF AVERAGE AMOUNT OF 


ReeuirEep TO Maxe OnE Pounp or CHEESE, 
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5. Revation oF Fat 1x Mitx to YIELD or CHEESE. 

















re- 
pound of 


milk 
cheese. 


ufred to make 


one 


Average amount 
of 
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Pounds. 


7.34 
. 66 
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Average 
of all 
periods 
of lac 
tation. 





Mik 


re- 


milk 
quired to make 


cheese. 


Relative amount 
of 





104 
115 
113 
134 
137 


143 © 





We have made a special study of the relation of fat in milk to 
yield of cheese in the case of cheese-factory milk, and our general 
results point to the conclusion that, with milk as found in the 
cheese factories of our State, the fat and cheese yield increases 
usually in uniform proportions, so that the fat may be regarded 
as a fair measure of the cheese-yielding power of milk. Of 
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course, in our farm dairies, the variations in composition of 
milk are not extreme, though they are sufficient to be of practical 
importance and to affect the method of paying for milk. We do 
not often find the milk of cheese-factory dairies averaging more 
than 1 per cent. apart in fat. Those who have herds of cows 


_bred to produce milk rich in fat refuse to pool their milk with 


that of the ordinary dairy and receive equal pay per 100 pounds 
of milk. 
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The data furnished by our investigation enable us to compare 
extreme cases, such as we very rarely find in actual practice, and 
thus to answer questions which we have heretofore been unable to 
reply to with certainty. In larger herds of cattle of different 
breeds, we should, perhaps, find somewhat smaller average differ- 
ences in composition of milk but, in any case, such differences 
would be marked. | 

We present above the results of individual cows in the order 
of the per cent. of fat in milk, commencing with the lowest. 

An examination of the table above shows that there is more or 
less variation in the relation of fat to cheese yield but that the 
results are fairly uniform within certain limits. This latter fact 
can be made prominent by grouping the results in the following 
manner : 
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TE} eee ea eg ame AO LR SND el card 5.5 -5.75| 18.89 | 2.44 
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An examination of the foregoing tabulated summary reveals 
some very interesting facts. 

1. In milk containing less than 3 per cent. of fat, the cheese 
yield for one pound of fat is much higher than the average. 

2. In milk containing from 3 to 45 per cent. of fat the 
amount of cheese made for one pound of fat is quite uniform and 
the average is nearly the same as that secured in all our previous 
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work at cheese-factories. These are the limits within which the 
per cent. of fat of most cheese-factory milks fall. These results 
agree in a surprising way with those secured in our more 
extended investigation, especially when we consider that these 
are results obtained with individual cows instead of herds. 

3. In milk containing 5 to 6 per cent. of fat or more, the 
amount of cheese made for one pound of fat was noticeably less 
than in milk containing 4.5 per cent. of fat or less; but in milk 
containing 5 per cent. of fat or more up to 6.13 per cent. of fat, 
we have very uniform results, so that these data point to the fact 
that milk containing 6 per cent. or more of fat will yield as much 
cheese per pound of fat as will milk containing less than 6 per 
cent. of fat down as low as 5 per cent. 

We now give tables A, B, C bearing on the same point. 
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TABLE C — Saowrna Summary ofr AVERAGE Amount oF CHEESE 
Mapk For One Powunp or Fat 1n MILK. 








: | 28 [2 | alps |e 
8 | $y sa | gE | 3.8 | gOe 
BREED. 3 | Be) |. 48 | Saeee i te 
§ | Ss | 84 | sgh | sgeu| Ese 
g | 383/ , | 588 | oe2e| Sue 

| Z; | & a & a 2 
Holstein-Friesian......... aed eae 4 | 8.86 | 9.54] 2.84 117 
PRC RIEIT OSs re sa ais ste piatees a 4 12 | 83.60 | 9.98) 2.77 114 
American Holderness....... 2 4 |,8.784 10083 see 112 
PEOULINOIT) 5 ¢ nicks © sie lansie'n ts 1 9 | 4744.) 19.038 (poe 111 
AST ci 2 sey s niin dest ecne hiatal 3 5 | 4.60 112.10) 27638 108 
Guernsey. ...... tN ee 4 6 | 5.30 | 13.05 | 2.46 101 
Jersey Te ikl a ueeie Redeuk oe aanatees Cotes te 4 11 | 5.60.) 13.627) 32e2 100 








In table C, above, we will suppose that each average given rep 
resents the season’s average of a herd of cows, whose milk is 
being taken to a cheese factory. Taken the extreme cases, as 
represented by the Holstein-Friesian herd and by the Jersey herd, 
let us see what the results would be in paying for milk by different 
methods. In the table below we calculate the milk-fat at 25 
cents per pound and the cheese at a price equivalent to this price 
of milk-fat, which would be 93 cents per pound, granting that 
the cheese would all sell at a uniform price. 


Taste Ssowrina Resuytts or Paying FoR MILK By DIFFERENT 
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Holstein-Friesian .| 3.36 | 9.54 | 2.84 | $0 84 $0 92 $1 12 
DOPAC Vet hale vis dee 5.60 |18.62 | 2.438 1 40 1 32 17i2 








A study of the above figures leads to the following statements : 
first. Comparing results of paying on basis of fat and on basis 
of actual cheese yield with these two herds, whose milk differs as’ 
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the milk of no two herds of cheese-factory cows differs for a 
whole season’s average, we see that the poorer milk receives 


- eight cents more per 100 pounds on the basis of actual cheese 





than on basis of fat, while the milk richer in fat receives that 
much less. 

Second. If the cheese made from the richer milk sold for one- 
half cent more per pound than the other, then the fat-basis would 
be absolutely fair. Would the cheese made from the richer milk 
differ in composition enough to make the difference of one-half 
cent per pound? The following would represent the composition 
of the cheese made from these two milks: 


CoMPOSITION OF CHEESE. 
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if 














| 3 Be Seg 
. 33 
HERD °% ae coe 
. J rales © 
a4 5°08 one 
og ae eee 
Ss sos | ob 
a ey fu 
PEOMGeCMPPTICSAN 6... eee 35.24 | 24.50 | 40.26 
Se cg ds iii ie: Wake bie dh wv apsrctacejaysid > 41.05 | 21.94 | 37.06 








It is clear from these figures that the cheese made from the 
two kinds of milk differs much in composition, since that made 
from the richer milk contains nearly 6 per cent. more of fat. 
_Allowing that the cheese was made with equal skill, it is safe to 
say that the richer cheese would sell easily for a half cent more 
per pound. 

Third. Vf the milk of each herd was paid for by weight alone, 
then each would receive the same amount, or one-half the total 
receipts, which would give $1.12 to each milk. 

Fourth. If the cheese sold for different prices, as indicated above, 
- then the fat-basis would be strictly just and, as between thts 
method and the method of paying by weight Hie. the poorer 
-milk would receive 28 cents more and the richer milk 28 cents less 
than each ought per 100 pounds of milk. But, granting that the 
_ cheese would all sell at one price, what would be the comparative 
justice of the fat-basis and the basis of weight alone? On the 
basis of the fat, the richer milk would receive eight cents more 
per 100 than its cheese yield would entitle it to. On the other 
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hand, on the basis of weight alone, the poorer milk would receive 
20 cents more than it ought. Which is nearer justice, to receive 
eight cents or 20 cents more than belongs to one? But, from our 
considerations above relating to the difference in the actual com- 
position and value of the cheese, there would not be likely to be 
the difference of even eight cents on the fat-basis, while there is no 
escape from the fact that the poorer milk would always receive 20 
cents more than would belong to it on the basis of weight of 
milk alone. 

These cases have been taken because they are extreme and are 
such as would not be likely to occur in common experience, but 
questions are often asked on just such points. Where the differ- 
ences in composition of milk are less, the chance of doing any 
possible injustice in paying on basis of fat becomes proportionately 
less or practically disappears. 

In this connection we present below a table showing the 
average composition of the cheese for the different herds. 


Taste SHowiInG AVERAGE ComposITION oF CurEszE MapEr From 
Miix or DirrrrRent BREEDS. 
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A Se gad er ale 2 ce 1G? h, People ee Sa eS Ct ee a: Vs ae es ye ae hee ns EB RES SEIS a shi ches ri 


SOS Fa eee es 08's wa ewe we 8a"), ge ee Pere tn hep toe ates aL OOO LITLE Pa eters fe Mets gn ys age ert 13 Tay 
93'S 03°9 e6°9 98°9 : eee Se ES OE a SOLE DOP TUOL onere Re Da RR NE SS SE CBG EPG PE £asiop 
career eee 86°C 91° 2, PPL forsee eee eae eas eee eee eee “8° TOT BLVQIVA ee ie ee ote epee eee 
ed A CE SOS RS a Bo "28 00°L 00°8 eer ecepeeeereseee poet Set fae Se TOLaC ee 31001 Y, Sg eS ee ee ea oe ee ea fe 


OTD Saco : ee euetst esis 5 SEARS oh Or tae sia 6a. wlan a0 8 Sie i «8 ein Ah a eee ony | ent es ee ae ee eae ae 
ers Wiwts- overs} c= « 6 < eee. eee oa sae 08°9 ceeene Teeereseceeess* QOTBISUOD PUBLIOYION TAS Sasser 4 ¢ oume Sees Peecer-e © = RISO T=Utere lO Ee 
Re NeUe Ee th oe 6 e 8 fw 6 (86S (66) ws: eooeereese 9¢°9 7 a. @-0 © « © 672) CO 0:6 7s 2 OB Rig 6 6 0 6 0s ws Oe mes ee ee SLE SS SS Pe eer Aeisola HeUler STO LT 
apg inv ons a 9 meer SG RE eS ieee p eleierdo 3 eters Sfenew 40 “*** 9Spetg Anveg a9 aS 0 BS + TER Se meee se > ETB TSOLL Ua erO FT 


373 


9 Mig MU SID Ce BO he res s** 99709 BIIIIG Go we wie hee Ae see RS Tae 
9 a a OR Ce eee sD 42 85h Ne Poe OIIOSON Sa he's ae tie hae See sere ee A eeey 
"G Fact Seca Ee Sah een RCE: Pe FEE REBEL TUS See ig dp kel aay eh ee BY sae "eee Kaguaeny 
SSA S's vil» Secor proces scausltre scr) 2 aiete a ¥aatebahete Te qospeg SUE PRT on > Nee SS Ret ees ns Se ee eet 


Orr = 2 6 & 6 e ver erneee GL'6 F2'°8 See ea PE ear ee aca ee ee ULE Si SS ete See es ete tet, ae Meee Oa 
° wre eee eee eae @esueeerereerneeeestenas qjJTD 8 OLAoTIOy) seer sree ees seer eee eeeresteeeee ese eens UOAdqT 
. es . on ts a eee tte BIPOL SDSS SUNS Se ts ee te oto eS FR ORE 


coe mp ee ee ° ees ere eee 99°9 6c'9 om ese woereocanee sree nere 7S wees oe sseyonq ween’ Se Reo Dee CE Sa SE eee Mee a PEO EN eS 
orer alee, CL'8 62, © 4.18 6 0 6 6 8/68, 5. RLD..6 8) 8 AO RO Oe Seen k not WIG MOLT SSTPT sor dele Gece Ma” See Se ea dh et MIA =a ti ob 2% = 2 
G9°9 GL), 00°8 ee" Seiect.s 6 6 em Else Kieu er sce ce. 6 ie ate fe “"'"""9oTTaq TOUR poe Babee aed MLB peed ttbetee eo ROT hg 54 8.0 a 
ees screener CcL'9 08’ Lh ee ese eas see eessuvueeesn op eve eaeaeeee * $so[toog Byyolune Sous oe 8 ak eo eee ee ee ee 


see eee eee ees en ee ee oer se eee L0°9 eeees eoeteSeeeres ee veoeree eee ene eee fies EO Ny ace te ewe esse eereeasrs ““gssoureplopH UvOLIOMIIYy 


tee see eee I@’h Le°L c9°S eee ee ees oe Bee ew eee eee ee eeoee ‘YIg oidseyy Tor seesseesesesee ss “SggTIOp[OH UBOLIOULY 
*s]000 *s}UeO “$]U0O “S009 ; 


_—— 











“Gyno dg “PAGL | “puoosg "WALA 
“MOO HO GHAVN *poolg 


7 
S) 
= 
< 
= 
o 2) 
vA 
>| 
s 
bed 
te 
= 
uy 
b 
63 
= 
L 
= ee . °°. 2. @-v.8 8 8: 6 oer ee @ 08'9 ee eoeeereee aes eee e 
rz) 
p 
= 
fe 
6 
< 
td 
fe 
fo) 
a 
= 
3) 
Zi 


‘“NOILVLOVY HO doluyg 








Rn = | _ “‘HSHHHO 410 GNNOG ANQ AO 80D DNIMOHG— VY ATITVL 


‘ESHHHH AO GNOOG ANG AO L8OD “9g ; oid 





374 Report OF THE CHEMIST OF THE 


TABLE B —Suowine AVERAGE Cost oF OnE Potunp oF CHEESE. 




















First Second Third Fourth ae i 
prone. | Eu | geet | paler eee 
on, 

Cents. Cents. Cents. Cents, Cents. 
American Holderness . . OES 7.57 1 od 1 i ae 7.36 
PYRADITO eee. Ses ciate 4's 7.20 7.58 | 6.94 1.18) Toes 
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SGTTIROW i tN. ae ate ott 7.00 6.25.] 22... cu 6.57 
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PERSONAE eh ec ars pho ctissk'e! «es 7.42 6.95 5.98 5.26 | 6.62 
SSOLUNOIN thyidec kek oe oe 7.57 5.5401) e000 6.35 








TABLE C— Suowine SuMMARBY OF AVERAGE Cost oF Ont Potunp 
oF CHEESE. 
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7. Monry Vavur or Cuerse PrRopvUGcED. 


In calculating the money value of cheese, we place the aver- 
age price of ripe cheese at 10 cents per pound, which would be 
equivalent to 9% cents per pound for green cheese. 
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TABLE B—Susowina Average Monry VALUE OF CHEESE Pro- 3 























pucED PER Cow. : 
First Second Third Fourth Average of 
BREED. period of period of | period of period of | all periods 
lactation. | lactation. | lactation. | lactation, {of lactation. 
American Holderness.| $51 83 | $60 28 | $61 36 | ...... $56 33 
Ayrshire ey ee be 62 55 61 06 74 77 | $66 96 65 84 
Devonn.a ee... . ...| 45 82 47272. bn eo dee 46 58 
CIEMNSOY Mie ds.c «ts 58°30 4. 77 Dosh vane ea ae 67 92 
Holstein-Friesian..... 71,60). 77 31. oe 73 00 
Jersey Ne Ee eae 59 28 62 97 74 00 82 80 66 44 


UPL PS of ROO | 56 18 | 84 59 | Pee, | | et ee 70 39 








TABLE C—Suowinea Summary oF AVERAGE Monty VALUE OF 

















CHEESE. 
ee 
8] so | 5809 ar 
3] go | 9oyee ieee 
saa i) He) Had | a 
5 eas SEAS a3 gee 
PSVOn te 2 Tk Ben Se ee ier 3 5 $46 58 100 
American Hilden ae oe ie ee 2 4 56 33 121 
XV ES UIBO A) iste s/2"s vis one dick ® eB uh OOF 4 12 65 84 141 
BEGTSOY OE ete vars! de cade Caaton Fete tig ce ee 4 ca 66 44 143 
PLOT DS OVUM y's he i kre ameeyhed ok aaa 4 6 67 92 147 
SMOTbMOrn tek eee ok Mee Cates acme 1 2 70 39 151 
PIORteins ET TES ANY. Gieil on s ada een: 4 4 73 00 157 





8. Prorit DreRIvED FROM CHEESE. 


In calculating the profit derived from selling milk in the form — 
of cheese, we take from the money value the cost of food and, in 
addition, 125 cents per 100 pounds of milk as the measure 
of the value of feeding and fertilizing materials sent from the 
farm. Essentially the same value of feeding and fertilizing con- 
stituents are taken from the farm in carrying milk to a cheese 
factory as in selling milk, because many dairymen do not use the 
whey, and in those cases where whey is drawn back to the farm ~ 
for feeding purposes, its actual value is too small to consider in 
this connection. 
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TABLE A—Snow1ne Amount or Prorit rrom CHEESE. 


A cAiR EA 





PerRiop oF LACTATION. 














Breed. NAME OF COW. ey 4) 

First. | Second.| Fourth.| Third. 

American Holderness.; Maggie 6th ........... *$1 75 | $4 54 | $5 55 | ...... 
American Holderness.} Nora .... ........0.-. 1 a he Ns eae We se ey ae ea 
Ayrshire ........:. _...| Junietta Peerless...... ae, 2 06] “18 243) ooo 
BOUERIIPO fo. sock ea Manton Belle .........} 4 91 145 | 9 48 | $11 54 
PERE io. 5 sc oes Miss Flow 5th. ....... 3 37 138 | 3 20 4 37 
BweeMInG). f. 61 oe. Queen Duchess........ eOsG2em 1149 ae, .|. bit ee. 
i) BOREL crsi<\wioNd aire sao © OPS sie Seyi Sacto | Pier 
UIE cae wo oe Genevie’s Gift ........ TROR Sh ~ GFOOe merge eae 
MeIveVON o..4....-. CMDS a WA Toy 072: Bios Re en ee A Sey pakatr EY pel a ee, at aS 2 
Guernsey ....... vee Madame Selecti le...) ..7.. GR Ea Re on bes etcante 
RPUICTHISOY. 0 o.g so 8s o sie os CORAOIG 7S. ois i= Wes akan es eG IO. OL Vous, 178, cap ais lerete 
SPURSENSGY Vw oe tke Rosette Ford.......... 97304 18) 7s ty us | Cates 
Meuernsey)./....... 6s. Stella Select........... O10 OA tice sp Ceemnas 
Holstein-Friesian . ...| Beauty Pledge....... | ..... 16:84.) 2.0. suena 
Holstein-Friesian .... | Esel 2d............... 1BO5a. 4 Pee fon cull Ci enaaee 
- Holstein-Friesian ..... Netherland Constance.| 12 36 | ..... | o..-. | eves ‘ 
Holstein-Friesian ..... IAA DA rs oa cee aire Of AB The ats Re eBook al Pree ger 
(oo outs) -ADErts Carol use was OVO: WB Sta) ests. one aemete 
Jersey ...... BOR sty s's ¢ Barbara Allen ........ G50 1 LTS, Ba tO bose ocak 
Re Anica. dc os os Countess Flavia....... 12 82 | 16 66 | 17 38 | 29 45 
Oe Gilderbloom.......... BiGS ih oh. BL OF fa rommale 
PMPENONT Sac... ec. Betsey 10th... .o ox. am ee | 4443 20 OOF) Oo. a Pee eee 

* Loss. 


TABLE B— SuHowine AveEasace Amount or Prorir Per Cow From 









































CHEESE. 
First Second Third Fourth Average of 
BREED, period of | period of | period of | period of | all periods 
lactation. l-etation. | lactation. lactation. | of lactation. 
American Holderness. . $6 20 $4 54 : SD. O04. 0G. om ae $o 62 
Ss 7 31 3 79 10 31 $7 96 7 00 
MERIOVN esos cesses, 4 10 0p Mh aS Me ead ae ere re 3 06 
a a a 8 68 vt RT: A is ed So tees hae 13 87 
Holstein-Friesian ...... 10 46 ce aa Pees 12 02 
Jo ea oe 6 94 10 11 20 07 29 45 13 42 
OTMNGINn, .. 4's. 4 42 25 69 | Nee, BAR tae te cee 15 06 














TABLE C—Suowine Summary oF AVERAGE AMOUNT OF PROFIT 
Per Cow FRom CHEESE. 














fo tad PrErage 

Number | Dumber jamount of pro-| Relative 
BREED, of cows. [9 Pertoas At per cow for | ‘prot. 

tion. lactation, 
BeNOR. a once. MVM hy tao hier Rare a.e 2 3 5 $3 06 100 
mranerican Holderness... ii ise. . esse 2 4 5 62 184 
SMETARAAL IO Dia) 5) 505 'fP Gita « Sta igs o> + 000 ards xe 4 12 7 00 229 
PeOIBbeI-Ericsiad %... 05.05 esses eae 4 4 12 02 393 
tsa cts ix bie pc bok oh om Se ans oe oe 4 11 13 42 438 
RMEEREES ULM «Sd oFnly SAG sven clbcbsiare cis ese 4 6 13 87 453 
1 2 15 06 492 


Meeshorthorn .................60... 
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New Yorx AGRICULTURAL EXPERIMENT STATION. 








ra ea RI A EE oe EO SS 





owen Bie TI TARE EL ERT AR TI AS OES = ete ae Te caer SII SRO, EBS a 


£86 GO S$ | IT G0°26 | 96°% 


a i fs a a nn a a rr rr | ren 








0b °T 1 oa c9°6E | 89°ES | SL bE | O19 | ST OT | SID G3" Tp's 


me in | rrr | a es | | 


Stor 08 § ) oa 0S°246 | 09% 90°T GPT $863 | 98°92 | 10°9S | F'9OP | BOS | FEL be"9 OF 9 rf et 28 £8” Se ATOTEIG OR or hoor ae OF iG 
S20r cpg Qtr 86°26 | 29°G 6o'T GLT 1e°zg | Pes | OO'kS | TTS | TSE | 669 b6°S O10 .> | 058 Se eee ACT ol ae ees te 














‘FE8T 
TIOr 96 ¢ +] Saf SE°l6 | 29°% eet 0°6E 90°1h | O6'FE | PEGE | G'L8G | Te Pr | 66°9 ¥6°S or'9 a ee ESS  AOQUICOOC a oe geet eee 
696 88 g sT'T 69°16 | 8S Th'T T6r Pe'er | 66°SE | T6°9E | B'eLg | IS'SE | OFS 66°9 cPr'9 Be oh eae OC UPR ON gh cee aera os 
p48 Tt g PIT 8°26 | 19°3 88°T T'06 I6°oh | OF'98 | 4h Le | S'he9 | OG FL | 28°9 $8°S 00 9 eT ES ty pee ROOF) bar saa anes 
PI6 cP 9 vit bL°96 =| OBE 98°T FS 99 OF | GS’PE | BL'SE | 6'8sL | SEAT | BE"G PLP 06°F EERE REAR (eb yt (20s [21s at Pe CAL 
106 og PIT PL°96 | 98'S 0e°T ole P2128 | POTS | TL°eS | 9°2499 | GB ATE | BG°g bL°b 06°F Pp eR REAAN ST 115 PPE E AEST LS ” 
£88 80 ¢ FILE 26°96 | 80'S SFT 9° FG 06'S | 20'S | HBO | B'29L | T9'9T | 20°9 9 Oa) 86°¢ PPO SS SS eegeie ASE | ec mice tocnae 
188 66 F Prt 24°96 | 26°& SPT G'96 Ost | POLE | T6°SS | Sb6L | COLE | BG°g bL P 06°P i lat cee ek oe OUR, + | Loken eR mney s 
G28 ip 8$ | Stl FI'96 =| 98 & Itt 9°&% ee'pe. | 61°68 | 98°0S | O°'ISL | SETS | 69°F 66°E CI'> = eee AGL, | SATS TE 
Q ty ae) hy ae ae) by ae ae ae) as) a) ae) ae) 
Ve pee melee fog alee 1g ied pad logs | gee | gee |g | os 
wR z Roe | So 0 = = 3 5 = 5 sy B Bos 5 3 
a Fe “Ba | 6s B = fr fe ce i i Soa | ,£e a 77 
° re oS ae st ° ° ° = B ° LS ere ES 3 
2 | 8 | sala | =| 2] 8 | & | Be | Be | 8 | 58] cee] Be | Be | 
© Re 2 a2, 9 2 = 5 z a es ae 5 ° eos " . ‘aALVad TON} BJOC] 
= ® ao | = = Ee = = Me kp iS 5 B Oey |” be = jo qyUOKW 
Besigere geri ee] PA gs Re ee Fe a mm om [eb et Se ee 
eB | g ee jigs fs oo he So | pus 
oe SB | ff s | #8 eg|reS| fs | F 
Be | 8 ee ee ES pe 
oie ie B E ‘C1GIX ATIVG | ‘OLG ‘HII, AO GTHIX ATHLNOW| oC |'XUW JO 'SaT 0OL KOUg 
B® am an a8 \ 

















‘NOILVLOV] dO GOIMdg GXIH], —NHTTY VUVSUVG JO SHOVARAY AIHLNOWY — Gxo0ay AALLOG AMSAT /? 





Report oF THE CHEMIST OF THE 


444 








602 


Ost 


964 
Lae 


‘TBUUUB JO WYSIOM | 


00 of 


86 G 


90 ¢ 
88 g 
LL > 
£6 F 
61 9 
19 > 
98 9 
6h > 
60 #$ 


———— eee 


"M0789 POOJ JO 4S0N | 


gT’T 


att 


wet 
) Ga | 
StT 
SIT 
VET 
a Se § 
Pr'T 
PLT 
gT't 


A[fUa ut 4Bj Jo punod ouo 
JCJ opvul 19}9nq Jo spunog | 





eo" 26 


69°16 


*10}jNq UI pereaode. 
yur uy yBs Jo “yuo s08g | 


8L°s 


8F°S 


8o°s 
05°% 
49°% 
19°% 
86°S 
66°S 
10"§ 
T8°s 
69'S 


480] 
“yyyur uy yey Jo *yue0 oa 


Ort 
40°T 


€0'T 
60°T 
sO°T 
7] Ga § 
PIT 
vT'T 
ve'T 


ae 
o wm 


‘19}jnq JO spunog 





‘(THI X ATIVG 


Aor 
grt 


SPT 
8°FT 
8ST 
v'OT 
gst 
4°8t 
b°06 
§°06 
0°FT 


04°88 


86°88 


88° TE 
gg°GS 
LBS 
Go PE 
61°95 
6h SE 
08° LE 
aa E 
Sh 66 


‘y[Tur Jo spunog 
*1043nq Jo spunog | 


‘OLY ‘WI 10 CISIX ATHLNOW 


Sots 


Toot 


¢9° 89°86 | PP 6c 
66°82 | T0°6% 
90°22 | 84°23 
L9° LG | 8E°8S 
89°26 | bR'SS 
PE °63 ST '0¢ 
03°66 | 3°08 
gt'oe | IIIs 
late | 69°ee 
88°66 8°08 
€0°S% =| .0L°S% 
o o 
= = 
=} i=] 
a fn 
to zy 
a" | & 
Ln} -. 
& © 
ct ct 
5 =¥ 








8° 6hP 


6°ShP 
LBP 
T'bLp 
b'O6P 
O°PLS 
$°08S 
GPT9 
Le Le9 
4° 00b 


"y[rar Jo spunog 


T9°8T 


Ot PT 
09ST 
9° PT 
26°F 
Te°9r 
£8°9T 
LP Or 
ST'ST 


*7093Nq & 
~i 
bo) 


| Jo punod ouo eyeu 04 
pesnbea yyIua Jo spanog 











== 





8c°9 69°¢ ¢L’9 
OP 2 66°9 cPr’9 
60 2 €0°9 6t°9 
ce’ k G3'9 TP'9 
28°9 p8°¢ 00°9 
T0°2 96°C ol'9 
et°9 16°G 2Z6°9 
II°9 06°S 98°S 
20°9 OTS ee'G 
TS°¢ 89°p $8 °P 
00°24 G6'°S Th'9 
wal ele 
SSE e < 
BBs B =} 
ct et Qu Qu ios 
5 22 on | R 
cee | fo | Ee 
Se ct Eh Pb 
5a ee | ey 
Bee ty eee 
bey St 
&oo =a = 
ces 5 | 5 
‘HTIJ 40 SH] OO, KOU 








Shee set eee AIBN 
*“T68T 


teeesseees © QqtIa0Eq 
9086 0NG's si *7TOCUISRON 
coS 599 Cve KA TOIL) 
reeeseseess QQquIO}deg 
teeeeeeeee sess agnSny 
reteeneeeeesenecs Amp 


eeoeeereocese sees oun 





pee S8 She SAE 

See Ce Noe Se TLICCY: 

“O68T 
“ALV ad 


a4 








Te ee OL 


epeeree ege* 


seeeenereter 
eeeetervreeeeer 
sesteneeoer 
esas seeoeee 


6 
ek 
h 
9 
¥ 
e 
& 
I 


Se 


‘DO1}BORT 
gO [JUOW 





‘NOILVLOV'T 4) Corda | LIal yy — VIAVTY S3SHLNOO) 40 SHOVEHAY ATHLNO | — CHOORY HALLO AWSHH [* 


445 
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VU. CHARACTER AND EXTENT OF INVESTIGATION 
MADE RELATING TO THE MANUFACTURE OF 
CHEESE DURING THE SEASON OF 1894. 


The main object sought in continuing our investigation at 
cheese factories during the season of 1894 was to study the com- 
position of the milk, especially with reference to its variationsin 
composition, in order to see in what manner and to what extent 
the season might influence the composition. Since the results 
secured during the season of 1893 at different factories were found 
to differ little in their averages, it was thought that quite as satis- 
factory results could be secured by confining the work to a single 
factory. 

Mr.. Merry kindly offered to co-operate in the work again. 
The work began in May and continued through October. 
Thus, we secured a record of 22 weeks and can rely upon 
this record as representing very closely the average of the whole 
season’s work, as well as the average of each week and month of 
the whole season. Soon after the Ist of October, the manufac. 
ture of skim-milk cheese and butter was begun at Mr. Merry’s 
factory and the study of thecheese was, therefore, discontinued, as 
this investigation was planned to deal only with normal milk. 
However, as the patrons continued to deliver normal milk, the 
skimming all being done at the factory, arrangements were made 
with Mr. Merry to send samples of the normal mixed milk during 
October. The work done represents milk from 650 cows, 
consisting largely of natives, with some grade Ayrshires and 
Holsteins. The milk yields on the particular days on which 
work was done varied from 8,643 to 14,232 pounds and aggregated 
256,589 pounds. 

If we take the yield for six months, from May to October, 
inclusive, the work done may be considered as_represent- 
ing the average results secured from handling not less than one 
and one-half million pounds of milk. 

The points covered by the investigation were practically the 
same as during the previous seasons. 


a a 
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In the work, the results of which are presented in this report, 
the Station secured the co-operation of Mr. G. Merry, of Verona, 
Oneida countv, New York. The cheese-making, sampling and 
keeping of notes were done by Mr. Fred. H. Merry. The Station 
Chemist has had charge of the investigation on the part of the 
Station. 

For work previously done, see bulletins 37, 43, 45, 46, 47,°50, 
54, 56, 60, 61, 62, 65, 68, and 71. 
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While we can not draw any definite general conclusions from a 
study of the conditions of manufacture in respect to many impor- 
tant points, it is a matter of interest to consider briefly some of 
the more prominent facts observed. We present, in tabulated 
form, an outline of the data secured during the season in regard 
to the following points: 

1. Ounces of rennet-extract used for 1000 pounds of milk. 

. Temperature of milk when rennet was added. 

. Time required for rennet to coagulate the milk completely. 
. Temperature to which curd was heated after being cut. 

. Time from cutting curd to drawing whey. 

. Length of string on hot iron when whey was drawn. 

. Time from drawing whey to putting curd in press. 

. Length of string on hot iron when curd was put in press. 

. Temperature of curd when put in press. 

. Time consumed in operation of cheese-making after adding 
rennet. 
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Average 
1894. May. June. | July. August. pease for 
| ; season. 
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The amount of rennet-extract used varied from 34 to 44 
ounces per 1,000 pounds of milk and averaged 32 ounces during 
the season. Two kinds of rennet-extract were used, “ Blumen- 
thal’s” and “ Peerless.” 


2. TEMPERATURE OF MILK WHEN ReNNET was ADDED. 


Average 
Septem- for 


1891. May. June. July. August. her 


season, 














Deg. F. Deg. F. |° Deg F. Deg. F. Deg F., Deg. F. 








Sot a ae 84 83 83 84 PVA TENE: 
Greatest .......... 86 84 84 84 BB eh eee 


PRVOPAUG Sec sj. oe e's 85 834 834 84 844 84. 














The temperature of the milk when the rennet was added varied 
88° to 86° F.; but was about 84° F. most of the time. 
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8. Time ReevurreD FoR Rennet TO OCoaGguLATE THE MILK 

















CoMPLETELY. 
Septem- Average | 
1894, May. June. July. August. Par for 
: season. 
Min. Min. Min, Min. Min. Min, 
Reset ts uis c., ee sie teks 27 30 25 30 35 < bet ebetans 
Greatest 6 66 6 eta eLetene 45 35 45 45 40 ovwesnovee 


Averate en eens 34 33 34 36 37 35 





The time required for the rennet to coagulate the milk com 
pletely, ready for cutting, varied from 25 to 45 minutes and aver- 
aged 35 minutes for the season. 


4, TEMPERATURE TO wHIcH CurRD was Heatrep ArrgeR Brine Cor. 


| 


1894. | May. June. July. August. 





Septem- mana 
ber. 
season. 

















| Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. 











Rida: Ol oe ee hae 100 99 100 99 99 « < eene 
Greatest: ..¢0...:. 100 ro} 101 100 99 a ethers 
PAVOTALS 1, an alti 100 100 1004 994 99 100 


The temperature to which the curd was heated after being cut 
varied from 99° F. to 101° F., and averaged 100° F. for the 
season. 


5. Time FRom Cutrtina Curp To Drawine Wary. 


























1894. May. June. July. August. Rep et apek os 
season. 
Hrs. Min. | Hrs. Min. | Hrs. Min. | Hrs. Min. | Hrs. Min | Hrs. Min. 
BB AOY ese) vs emits volves 4 5 2 85183 (00 | 8 00 | 3) 463 
RSPCA AR eis oigte aletaoh 5 00 |.4.:10 | 3. 63 ).4. 10%} 4355000 ee , 
Average ...3.. wf 4 23:18 19 18 9043 49 °)58 eRe 












The length of time between cutting the curd and drawing the 
whey varied from 2 hours and 35 minutes to 5 hours and. © 
averaged 3 hours and 48 minutes for the season. 
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6. Leneru or String on Hot Iron wHen Wary was Drawn. 

















| Average 
1894. May. June, July. August. ei cene for 
seagon. 
' 
Inches, Inches, Inches. Inches, Inches, Inches. 
OS See 4 4 4 4 ye rary ih 
Greatest .........| 4 1 4 4 Ons (Oey: 
WOTATO ks... 4 4 4 4 $ $ 


| 











The length of string formed by the curd on a hot iron, when 
the whey was taken from the curd, varied from one-eighth to 
one-half of an inch and averaged one-third of an inch for the 
season. 


7, Time rrom DrRawinac Wuey to Purtina Curp In Prass. 





Average 
Septem- for 


1894, May. | June, july. August, 























| ber 
| ; season, 
Min. Soh iy Min. Min, Min. Hrs. Min. 
Medets: 2... ... Be 4, 00 | 100 15 Tits ty eda 
MEPGAGOBUS sie sic ss. 110 5 | 135 170 120 + etalor ats 
Average ......... 103 105 L 117 115 104 ewe tt 








The time from drawing way: to putting curd in press varied 
from 1 hour and 15 minutes to 2 hours and 50 minutes and 
averaged 1 hour and 50 minutes for the season. 


8. Lerner oF Srrinc on Hor Iron WHEN Curp was Pout IN 








PRASS. 
ie / Average 
1894. May. June, July. August. Renton: for 

| i season, 

Inches. Inches. Inches. Inches. Inches, Tnches. 
Least wy ene, e BB) O44 <8 (O18 ae 4 14 14+ 14 14 sess ee @ 
OE 2 14 14 13 14 Dass Poniet deen hat 
PAIVOEAITOR..j;'. ss. 1 14 12 14 13 14 


.The length of string formed by the curd on a hot iron, when 
the curd was put in press, varied from one-half of an inch to two 
inches, and averaged one and one-half inches for the season. 
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9, TEMPERATURE OF CURD WHEN Put IN PRESS. 


Average 
1894, for 


May. June. July. August. Poteee rv" 


season. 














Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. 








ERBRG AGE ee eae 83 84 84 83 83 7} eee 
Croa test... bese. 87 86 87 85 87/1 ee 
Ayerave nosso. 


86 85 86 84 | 85 85 





The Paitcora tars the curd, when sae in press, varied from 
83° to 87° F., and averaged 85° Fr, for the season. 





10. Time ConsuMED IN OPERATION OF CHEESE: MAKING AFTER AppD- 
ING RENNET. 


cae eS a. a ee ee = oe —<$<—<$—<— 
































1894. May. June. July. August. ae ii abs Sin 

season. 

Hrs. Min. | Hrs. Min. | Hrs. Min. | Hrs. Min. | Hrs. Min. | Hrs. Min. 

Tenabhet< Sere eho: 6 15 | 4,001.5 45 | 6 “00 | So020Reee 
CHYVGALOS ss le ean 6 4517 0016 50| 7. 00 | 7 )5 ieee 
AVOTALS «5 cass 0 o's 6 34)|]5 28 | 6 25 | 6 35 | 6” 20°77 Gee 








The time occupied by the operation of cheese-making, after 
adding the rennet, varied from 4 hours to 7 hours and 15 minutes, 
and averaged 6 hours and 16 minutes. 


XI. A STUDY OF THE COMPOSITION OF MILK DURING 
SEASON. 


In addition to the data presented previously in our analyses of 


milk, we now give a more detailed statement by separating what 


we have hitherto called albumen into two separate constituents ; 


one, albumen, and the other, albumose. The character and 
quantity of these compounds in milk we shall discuss later under 
a special head. 


We also present detailed data showing the relation of fat to 
the casein in milk of three different herds of cows, one being the 
herd giving the richest milk taken to Mr. Merry’s factory, and — 


the other two giving the milk poorest in fat. 


The milk studied represents the mixed morning and evening a 
normal milk of numerous herds of cows. Since most dairymen, — 












a ——— —_— i=«« — —-- 


———= oe Sr 
* . 
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_ who take their milk to cheese factories, have theiz cows come in 


milk in the spring, our data represent the changes due to the 


advance of the period of lactation, modified, to a greater or less - 


extent, by special conditions, such as food, weather, etc. 
We shall take up this study of the composition of milk under 
the following heads : 
1. Pounds of solids in 10° pounds of milk. 
2. Pounds of solids not fat in 100 pounds of milk. 
38. Pounds of cheese-producing solids (fat and casein) in 100 
pounds of milk. 
4. Pounds of whey solids (albumen, sugar, etc.) in 100 pounds 
of milk. 
5. Pounds of fat in 100 pounds of milk. 
6. Pounds of nitrogen compounds (casein, albumen and albu- 
mose) in 10 pounds of milk. 
7. Pounds of casein in 100 pounds of milk. 
8. Pounds of albumen in 100 pounds of milk. 
9. Pounds of albumose in 100 pounds of milk. 
10. Relation of casein to albumen and albumose in norma} 
milk. | | 
11. Relation of fat to casein in normal milk. 
12. General summary of results. 
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1. Pounps or Sours 1n 100 Pounps or MILK. 





























May. June. July. | August. ie October. ee 

season. 

heast...... 12.58 | 12.29 | 12.82 | 19.34 | 12. 4655 77 eee 
Greatest ...{ 12.62 | 12.87 | 12.43 ; 12.63 |, 12.90 |) fac30) eee 





Sarg 12.60.) 12.47 | 12.37 | 12.49°| 12.67 wes 12.62 








The solids in 100 pounds of milk varied from 12.29 to 
13.39 pounds, and averaged 12.62 pounds during the season. The > 
average for the whole season is the same as in 1893. Compared 
month by month, there are some marked differences between the 
seasons of 1893 and 1894, especially during the months of Sep- 
tember and October, when the solids increased less during 1894. 
This is undoubtedly accounted for by the prolonged drouth dur- 
ing August. It will be seen that the amount of solids dropped 
in June and still further in July and then increased each month 
following. The abrupt fall of solids on September 19 was prob- 
ably due to the fact that just before that date, the cows began to 
receive an abundant supply of succulent food in the form of the 
by-products of a corn-canning factory. 


2. Pounps or Soutps-Not-Fat in 100 Pounps or MILK. 


| 


























May. June. | July. August. i ae October. AverRey 

season. 

Least ..... 8.78 8.77 8.70 8.61 8.80 8.92: lan eee 
Greatest... 9.09 9.27 8.92 8.83 9.05 9.29%). eee 
Averg. 8.97 | 8.92 8.78 | 8.71 | 8.92 | 8.13 | 8.89 


a. The amount of solids, exclusive of the fat, in 100 pounds 
of milk varied from 8.61 to 9.29 pounds, and averaged 8. sh 
pounds during the season. 

6. The amount of solids-not-fat decreased during June, July 
and August, after which there was an increase. 





me, 
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3. Pounps oF CurxsEe-Propucine Sorips (Fat anp Caszrn) ry 100 
Pounps oF MILK. 























A 
May. June. July. August. Seta October. roe. io 
‘ season, 
Pigast t.'. BROS AER ea ReCSO COOP Hes88B1 6686-10 
Greatest ..| 6.17 6.14 5.97 6.15 6.50 6 Te eae 


myerage)..) 6.07 | .5.90 | 5.86 | 6.10} 6.16 | 6.60 6.14 
a. The amount of cheese-producing solids (fat and casein) in 
100 pounds of milk varied from 5.59 to 6.44 pounds, and averaged 
6.14 pounds during the season. 
b. The cheese-producing solids decreased during June and July, 
but increased during August, September and October. 


4, Pounps oF WuEy-So.ips (ALBUMEN, SuGaR, Erc.) 1n 100 Pounps 


























oF MILK. 
A 
May. June. July. August. BeLVeus: October. bat sgs 
. season. 
east... 6.41 6.46 6.43 6.33 6.40 Goel coe eee 
Greatest ..| 6.64 6.738 6.73 6.48 6.61 6.85: Treas 
Average wry 6.09 6.57 6.51 6.39 6.51 6.53 6.49 


a. The amount of whey-solids (albumen, sugar, etc.) in 100 
pounds of milk varied from 6.33 to 6.73 pounds, and averaged 6 
pounds during the season. 

b. The whey-solids decreased in August and remained very 
uniform during the other months. 


5. Pounps oF Fat 1n 100 Pounps or MILK. 





























| A 
May. June. July. August. ahaha October. bid 
y season, 
eeabue). «| -o.00 3.50 3.40 3.70 3.45 3.85 Sa aie ark 
Greatest ..| 3.80 3.60 S270 3.80 3.90 bee 8 al Peta 
Average ..| 3.63 | 3.55] 3.59 | 38.78 | 3.75 | 4.00 3.73 
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a. The amount of fat in 1060 pounds of milk varied from 3.40 
to 4.60 pounds, and averaged 3.73 pounds during the season. 

b. The milk-fat decreased in June and increased in J uly, 
August, September and October. . 


6. Pounps or Nrrrocen Comrounns (CasEin, ALBUMEN AND ALBU- 
mosk) IN 100 Pounps or Mixx. 
































May. June. July. August. id October. bare ri 

» ‘ season. 

Least ..... 3.14 2.94 2.94 3.01 2:98 3.27.1 Gee 
Greatest ..| 3.16 3.24 3.06 3.11 3.26 3.464 (Tes 


Average ..| 3.14 | 3,00, 1) to. 00 3.05 3.10 3.36 3.18 











a. The amount of nitrogen compounds present in 100 pounds 
of milk varied from 2.94 to 3.46 pounds, and averaged 3.13 
pounds during the season. 

b. The nitrogen compounds in the milk decreased from May, 
remaining quite uniform through June, July, August and Sep- 
tember, but again increased in October. 


7 Pounps or CasErin 1n 100 Pounps or MILK. 


re a 





























May. June. July. August past October, | a i 

; season. 

/ 
Least...... 237, 2.22 2 19 2.28 2.25 2.56 aL seth laa 
Greatest ..| 2.48 2.54 2.36 2.35 2.65 2.66 9) ts Aer 
9.27 2.32 2.41 2.60 2.41 


Average a 9.441 2.35 








a. The amount of casein in 100 pounds of milk varied from 
2.19 to 2.66 pounds, and averaged 2.46 pounds during the season. 

b. The casein decreased during June and July, and then 
increased during each month following. 


8. Pounps or ALBUMEN IN 100 Pounps or MILK. 

















Average...| 0.32 0.29 0.29 0.31 0.34 0.36 0.32 





May. June. July. August. Saba? October. ad atonal | 

: season, 4 

ie a al Ey * e232 ae a 

Least ..... 0.29 | 0.28} 0.28 | 0.29 | 0.81 | 0.34.) Sn 
Greatest...| 0.34 | 0.31 | 0.29 | 0.33 | 0.36 | 0.88 ? . 
} 





—_—— 
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a. The amount of albumen in 100 pounds of milk varied from 
0.28 to 0.38 and averaged 0.32 pounds during the season. _ 
b. The albumen decreased in June, remaining the same until 


| August, and then increased. 


9. Pounps or A1somosE tN 100 Pounps or MILK. 





























A 

May. June. |* July. August. | ee. October. foe 
7 seasor. 

WCAG 2... 5 0.56 0.39 0.88 | 0.39 0.30 OE0. oP esses 

Premier.) 00 .402140.49 0-50 0.47.) (O84 O47 oe oe. 

Average...| 0.38 | 0.43-| 0.44] 0.42} 0.35 | 0.40 0.40 


— —$<—<—S 


a. The amount of albumose varied from 0.30 to 0.50 pounds 


and averaged 0.40 pounds in 100 pounds of milk during the 


season. 
6. The albumose increased as the season advanced, except in 


August and September, when there was a decrease. 
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We will state here the characteristics of the three different 
nitrogen compounds of milk. Casein is that portion of the milk ) 
whicli is coagulated by rennet and acids, but not by heat alone. 
Albumen is that portion of milk coagulated by heat, but not by 
acids or rennet. Albumose is that portion of milk coagulated 
by neither heat, rennet nor acids; it, therefore, remains in solu- 
tion under those conditions which cause the coagulation of casein 
and albumen. There has been for some time a question as to 
the possibility of holding all the nitrogen compounds of milk in 
cheese by some practical method. It has been supposed that the 
albumen formed most of the nitrogen compounds remaining 
after the removal of casein; but, as will be seen, our figures 
show that the larger portion of what we have called albumen is 
albumose, ard that heat has no effect in coagulating it. Hence, 
if there were a practicable method of retaining albumen in 
cheese, we should be able to retain only one-third of a pound for 
100 pounds of milk, instead of three-fourths of a pound, as has 
previously been expected. 


TaBLE £HOWING PRopoRTION OF CasEIN IN THE NiTROGEN Com- : 
PouNDS OF MILK. | 























A 5 
May. | June. . July. | August, pie October. "fore ‘ 

. 4 | €eason, > 
fe Bel oe i 
Least .....1.75.48 | 74.92 | 73.49 | 75.25 | 74.267) 76.01 |) i 


Greatest...) 79.00°) 78.40 |'77:21 4 77.30 |, 81.29°|.79 044) Ree 
Average ..| 77.71 | 76.55 | 75.661) 76.07 |. 74774 | 77.8891 | 7700" am 
| E 

= AR Ae NON POD ON A a ASME Lath Ps We : 











a. The proportion of nitrogen compounds in milk that con- 
sisted of casein varied from 73.49 to 81.29 per cent., and aver- 
aged 77 per cent. 

b. The proportion of casein in the nitrogen compounds of ag 
milk decreased in June and July, and then increased during the _ 
remainder of the season. 5 
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TABLE SHowing Pounps or CaszIn ror One Pounp or ALBUMEN 
AND ALBUMOSE IN MILK. 


Average 
May. June. | July. August. cenire October. for 
: season. 


























Least ..... S52) 800 2.80 3.04 2.90 SLT ie eae 
Greatest ..| 3.76 | 3.63 3.40 3.41 4.34 Pa an Pa ee 
Average. .. 3.49 3.26 Sask 1 3.18 3.50 3.42 3.30 


| A 


a. For each pound of albumen and albumose in milk, the casein 
varied from 2.80 to 4.34 pounds, and averaged 3.35 pounds for 
the season. . 

b. The amount of casein, relative to albumen and albumose, 
decreased during June and July, and then increased. 


Taste SHowine Proportion or ALBUMEN IN THE NitrrRocEen Com- 
rpounps or MILK. 


























. A 
May: June, July. . August. oe October. ‘foe i 
. season, 
Least piety a's 9.23 9.33 9245 9.82 | 10.40 ; 10.18 | Be He 
Greatest ..| 10.82 Quay 9.86 VC OO Elie Rew hie ted | sacar ehuite 
9.45 


as | 10.19 9.67 | 10.16 | 10.97 pasta 10.22 





a. The proportion of nitrogen compounds that consisted of 
albumen varied from 9.15 to 11.88 per cent., and averaged 10.22 
per cent. 

b. The proportion of albumen in the nitrogen compounds of 
milk decreased in June, and then increased. 


Taste SHowina Proportion or ALBUMOSE IN THE NitrrocEen Com 
rounpbs oF MILK. 





Average 
May. June. July. August. eget October. for 
: season. 


























Least ..... 11.47 | 12.03 , 12.93 | 12.83 FBP is LOG rg ees 
Greatest ..| 13.70 | 15.75 | 16.78 | 15.11 | 18.86 | 18.59 
Average...| 12.10 | 14.00 | 14.67 | 18.77 | 11.29 | 11.91 12.78 
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a. The proportion of nitrogen compounds that consisted of 
albumose varied from 7.67 to 16.78 per cent., and averaged 
12.78 per cent. 

b. The proportion of albumose in the nitrogen born pounee of 
milk increased in June and July, and then decreased. 


TasLE SHowina Pounps or ALBUMOSE FOR OnE Pounp oF 
ALBUMEN IN MILK. 














A 
May. June. July. August. ag ey October Yont ‘ 
. season. 
Teast... « 1.09 1.26 pes a | 1.27 | 0.70 0.97 cial osayare 
Greatest .. 1,28 1.69 172 (02 1.24 180" tee 
Average . 1.19 Ls4 80) bb | 1.35 jo nh 08piay ae 1.24 





a. For each pound of albumen in milk, the albumose varied 


from 0.70 to 1.72 pounds, and pce 1.24 pounds for the | 


season. 


‘bd. The amount of albumose, relative to albumen, increased 
during June and July, and then decreased. 
TABULATED SuMMARY SHowinGa RELATION OF DIFFERENT 

Nitrogen Compounps oF MILK. 








ce ae 


Average 
May. | June. | July. j|August] Sept. | Oct. for 
season 
ee a 
Per cent of nitrogen compounds...| 3.14 3.07 3.00 3.05 3.10 3.36 3.13 
Per cent. of Casein.....cssesceccees: 2.44 2.85 Beet 2.32 2.41 2.60 ' 2,41 
Per cent. of albumen .......... abies 0.32 0.29 0.29 0.31 0.34 0.36 0,32 
Per cent. of albumose ,........- Ste 0.28 0,43 0.44 0.42 0.35 0.40 0.40 
Proportion of casein in nitrogen 
COMPOUNDS ....seeeeeees 77.71 | 76.55 | 75.66] %6.07 | 77.74 | 77.88 77.00. 
Proportion of albumen in nitrogen 
COMPOUNDS ...seeeereeeeees - eeee 10.19 9.45 9.67 | 10.16} 10.97 | 10.71 10.22 
Proportion of albumose in nitrogen 
compounds .. 12.10 | 14.00 | 14.67 | 138.77 | 11.29| 11.91 12.78 
Pounds of casein for ‘one pound "of 
albumen and albumose.........- 3.49 3.26 3.11 3.18 8.50 3.42 |. 3.35 
Pounds of albumose for one pound 


of aibumen eeeeeeeeeeeeereeeeeeeees 1.19 1.48 1.52 1,35 1.03 ial 1,24 





An examination of the data contained in the foregoing table 


shows that, when the nitrogen compounds in milk increase, the — 


casein increases also, but in a larger proportion than the other 
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compounds. From this it would appear that, of two milks, the 
one containing the larger amount of nitrogen compounds would 
also be richer in casein, and would, therefore, contain less albu- 
men and albumose in proportion to casein. 


11. Revation or Fat tro Casgin 1n Normat MILK. 


Fat and casein are the two constituents in milk that are most 

_ essential to the production of cheese, and the amount of these two 
substances in milk largely determines the yield of cheese. If 
these two substances are present in milk in proportions that are 
at all uniform, relative to each other, then either one of them can 
be used as a factor to ascertain how much cheese should be made 
from milk. Our work in 1892 and 1893 tended to show that the 
relation of fat to casein in normal factory milk was a fairly uni- 
form one, and the average for the work of the two seasons showed _ 
that usually there would be found in normal factory milk 1.5 
pounds of fat for one pound of casein. If this relation is fairly 
uniform, and if the casein increases relatively in amount when 
the fat increases, then the fat must be a fairly accurate guide in 
determining the amount of cheese that can be made from milk. 

In addition, our work with different breeds of cows, while 
showing greater differences than occur between the milk of fac- 
tory herds, points to the same conclusion, so far as it applies in a 
practical form toa basis of paying for milk at factories. 

Of course, the most critical way of testing the accuracy of the 
general conclusion is to make application to the milk of indi- 
vidual herds of cows, since it is the milk of separate herds that 
is considered in paying for milk for cheese-making. Mr. Merry 
sent samples of the milk of three herds of cows during the sea- 
son; one herd gave milk highest in fat, and the other two gave 
milk poorest in fat. 
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Taste SHowina RELATION oF Fat To Casxin In Mixep Facrory 











































































































Mixx. 
Pounds of | Pout 
DATE, Pepgent. | Forcent | “‘fatfor | cacela for 
. ° n 0 
= ere in milk. | “Cf casein, | of fat. 
1894. 

(Ee a attest eS te ip 3.80 2.37 1.60 0.62 
Maiyii8.(iiic wide ofp Daal 3.60| 9.45} 1.47 0.68 
ERY AB UT by sure ehe tue 3.60 2.48 1.45 0.69 © 
ERT ORS 2 bn ee a a hae 3.50 | 2.45 | 1.48 0.70, 

Average for May). ..0% 2% 3.63 2.44 1.49 0.67 
CU GA a. sire ye dates tera cies #.60 2.54 1.41 0.70 
ee ANS SE a, Opes, 3.50 2.33 1.50 0.66 
PMO HBO} ces, Hale ME OR ae 3.50 2.29 1.53 0.65 
SRC CGR Yee ROL Mey hs tea Ok ks POR 3.60 2.22\ 1.62 0.62 

Average for June ..-...... 3.55 2.35 1.51 0.66 
SF St UB ahs it yo Cada ol 3.70 | aeov ols. ia 0.61 
UV ae hatha ioha sopetea cutie SepMees 3.55 2.36 1.50 0.66 
DULVB Ie Pa shrt car, CA Nee eR, ee 3.40 2.19 1.55 0.64 
SME AB eo, Gere Shy pales. Taehe 3.70 “2.26 1.64 0.61 

Average for July......... B.o0°} 2.99.) eae 0.63 
PT URU Lia hh aCe be ke ia Ee 3.70 2.31 1.60 0.62 
PASEO USED lient he ats ehthvels det 3.80 2.28 Lig 0.60 
GUE OD: ne oh y Mace ees 3.80 | .2.85| 1.62 0.62 
LATEST A eae et al 3.80] 2.85| 1.62 0.62 

Average for August ...... 3.78 2.32 1.63 0.61 
PED UCMILUCT feb etrelh a ata notls ck «ic 3.80. 2.35 1.62 0.62 
Saprauiberae Gay. 235) Gare eeiviedd 90 2.25 1.73 0.58 
Peppeminer Diy. iu dle jaye’. Maduie 3.45 2.39 1.44} 9 O06 Sai 
Peprember 26 ais is Pelee. 3.85 2.65 1.45 0.69 

Average for September.... 3.75 2.41 1.56 0.64 ‘ 
NCGS EME! ep Seg a tee eas See 3.85 2.51 1.53 0.65 = 
Wotober POs thie) Seley o. 4.00 2.58 1553 0.64 D 
RABLOUOT Lice alate ngs teetinry x Saal: 4.10 2.64 1.55 0.64 — sam 
October’ 24 Wri... es ipsa es 4.10 2.63 1.56 0.64 
SICLOUEING Wie sis sie adie cd bs ek 3.90 2.66 1.47 0.68 
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‘Saowsna Pounps OF Fat For Ong Pounp oF Caskin 1 IN 








Mux. 
; Septem- | Averags 
May. June. July. August. ber. October. for 


geason, 





ea 1.48 1.41 1.50 | 1.60 


es 
‘4 oA scree --| 1.49 1.51 1.58 | 1.63 





0b. The relation of fat to casein changed during the drouth in 
_ July, August and early September. The fat increased more 
: rapidly i in the milk than thecasein. After the rain in September, 
eS: the relation rapidly became normal and more uniform. 

bu. 


ae 1.44 | 
Greatest ete dy. GO) 1.62 1.64 V67 p41) 38 LiSboiT eee 
1.56 





Report oF THE CHEMIST OF THE 


474 


- 
—_—_— —— |... | 2 | | | ee 1 fee | 





69°0 A gee f 
0L°0 GPT 
Gg; 0 FET 
0L°0 oy I 
rL°0 cé'l 
94°0 Leet 
LL°0 Of T 
9L°0 6é 1 
FL°0 Geet 
LL°0 0s 1 
94°0 6&1 

“Afar | pyro uy 
ul By ujOsBO 
jO punod/yo puno 
euo 40J | GUO AZ 
u1esBo Jo| qeyjo 
spunog | spunog 











ff Ef | 


oS oO oO=elehe_eEeeeeeSsSS |S OO=*eFe_e_eesSS@q™|_Oo8—ananapaoajajanmanmpamnm»ze_ OoO=mn"DWO0V0V0WmWhOWwOODHU!=|_wo@>"$S ee 


4 
G6°6 | GE'S 
G6°G | 06°€ 
86°s6 | 61 '& 
G66 | SI'& 
TEGO 159605 
96°36 | OL § 
I¢°G | S@'& 
€vV'G | 66 & 
6F°SG | GES 
Gh°G | SI'& 
68°6 | SI'& 


q| Ate uy | “IFC UY 


UJOeSBd JO; FVyYJO 


“3080 19g |°9U80 10g 











LG-0 | GL°L | 20'S 

09°0 | 99°T | 66°T 

19°0 | €9°T | 90°G 

E920 — 941 | 66" 

Z9°0 | 69°T | 80'S 

19°0 | ¢9°T | 90°S 

49°00 | 6V'T | 16°36 

89°0 | 9b L | ga°s 

89°00 | SFT | ¥6°@ 

89°0 | LPL | 38°S 

6L°0 | 8&°L | 98°% 

89°0 | 4P°L | 3°S 

99°00 | IG°T | 6I°6 

“yyua | “AyYOr ur 
a hanod se shawn § Guess as 
atweo | “ryis. | 9504 
spunog | spunog 


09°e aa 4 see 
OEE TT 19-0 Peet 
ge° | 09°0 | 49° 
OF Se  9S.0 Ay t 
0€°€ | 69°O | GOT 
Ore | 19°0 | F9'T 
0$°S -09-0 | L021 
66° | 69°00 | O9'T 
og°s | 09°0 | $9°I 
OPE 7970.4). LS41 
GZ°€ | 69°0 | OFT 
og°s | $9°0 | Sg'T 
06° | S¢o°0 | G8'T 
clase ia yanieces 
: a 
eae 30 iicaie banca 
ieee wont: a a 
spunog | spunog 





ye) 


| 
_——— ——————— 





8h°G | 00°F 
88°S | 06°§ 
89°66 | O€ PF 
09°6 | 40°F 
6L°G | OG FP 
€4°6 | OF FP 
89°S | 06°E 
G9°G | GOP 
G6°6 | OL F 
“par “TOL 
Ul UIOSBO) aI Wey 


10} 483 Jo| 3499 48d *qUe@0 19g 








rH°S | 10°F 
0€°3 | OL'F 
| 
| 
| 
i 


"LV NI MOT WIP ONIALD CUBA Z ‘ON | ‘LY NI MOT WIL ONIALOY GUBH [ON | ‘LV NI LSHHOI WII ONIAIN auayy : 


(omen ee 


oe 








"NOSVAG 








beers eeeoreeeoove 








| 7, 
iy 


i Ae 


ereerereseeees a Ane 


" oune 


“ALYG 


‘ 


LO} DOVIOAY 


‘eee oe oune 
“s+ gg oune 


“ss eT oune 
“s5-*9 gune 


LO} IGVIIAY 


og Avy 
eg Av] 
91 AV 
6 Avy 
¢ Avy 


an L ONIUR( SMOF) dO SCHARF, INDAAAWT(] AMAR YT #0 WiTfY GHL NI NIGSV() OL LVY 40 NOJLVIGY ONIMOHG ATAV YT, 





475 


New York AGRICULTURAL EXPERIMENT STATION. 


= a ae ee 














OO OE tee oe ey Pea 
$9 50.4-8hsL 4 OF 36 
COnU y AUal | OF ge 
¥O-O- | 29-9) ORES 
69-0) | SPT | 69-6 


ee EE 








OL°0 | 6b'L | #9°3 | OL°S 
g9°'O | LL | 9¢°@ | GL’e 
OL'u | 6F'L | FL°3 | 068 
59°0 | 8h'I | 19°83 | 98°@ 
1°70 | €8°I | 99°3 | Sg'e 
91°0 | GEL |8e°s | ete 
c1°0 | y@°1 | 19°3 | 0g'e 
I8'0 | 83°L |.98°s | 06°32 
bo leNe"T (20876. 1-00 
g1°0 | e@°L | 93°3 | 00°e 
99°0 | 0S’ | 19°3 | 9F'e 
701) whe be O6cS: | eos 
9L°0 | 28°T | @9°S | gee 
e9°90 | 89°L | 12°S | 0g'¢ 
99°0 | 3G°L.| €3°3 | OF'e 
69°0 | OFT | 33°S | eas 
@9°0 | 8¢°L | 81-3 | Sr'e 
€1°0 | 8g°I | 81's | 00’e 











94°0 | B8°L | BFS 
G)°0 | F8°L | ¥3°S 
59°0 | €9°L | G0°3 
09°0 | 94°1 | 70'S 
6s°0 | 14° | 80°% 
9¢°0 | O8'L | 10°3 
09°0 | L9°L | SI's 
8g°o | ey°L | 80°S 
19°0 | s9°L | g0°% 
09°0 | 89°1 | 20°S 
19'0 | $9°L | 90°S 
09°0 | 99°T | 66°T 























O09 -O (L927 
gS" ba-$9-0.1-S89°1 
06° | #9°0 | 8a°T 
eg°e | #9°0 | 8ST 
Cr ec) G6" | Go" T 
6.6. |. O° O Fe = 1 
OS Sa) 500-1 G-F 
00° | €4°0 | LE°l 
eft oo 1 a (a a a 
09 = /25070 89" 1 
OE Gal 70001. 9p 31 
Oper iweg Ot ele tf 
09:21 -99"0. [89° 1 
09 S690 OL T 
Geen eo! Oi joke. | 
OFS.) 66°0 41-00-44 
Or 2| 69°0 LOL I 
O6.°8 1229" 0el569° 1 


Uo. G 109 -F 
16°6 | 09 F 
64, Gp OF 
86°6 | OL F 
3h°G | O& F 
G9°G | 40°F 
18°G | OS 'F 
8L°6 | .08°§ 
8F' SG | 00 'F 
9F°6 | 00 F 
rS°G | 6I'F 
64°6 | OF F 
hal ees LO 
99°@ | SEP 
6G°6@ | 00°F 
OR AS oe Lise 
P3°S | 0& 'F 
8E°% 


Oe ee SS eS |, Oe ae 


. 
° 


9 re a i ene ativan vabtni tani apm saiteeat iar 





“19qOWQ IO} OSBIOAY 


lé 
FG 
LI 
OT 


13Q01Q 
19Q0QO 
19Q019Q 
1IQGOWPO 


laquiaydag 10f asRlway 


"* asnony 


"9% roquieydag 
" 6T aoquieydag 
‘ZT aaquieydag 
“¢ aaquojdeg 


LO} ORIDAY 


"7° 6g Jsnony 
"eg ysnony 


“+++ ef qsnSny 
“°° T qsnsny 


Ajnp IOJ OSBIOAY 


Se eees og Ame. 
eet oa Kine 





476 Report or tHe Cuemist OF THE 


TasiEes Ssowrna Pounps or Fat ror Onze Pounp or CasEIN IN 
MitKx or Dirrerent Herps. 


A —In Milk of Herd Giving Milk Richest in Fat. 



































A 
May. June. July. | August. age Octspar:'|" tor ae 
season 
Deast::. 1.46 | 1.62 | 1.62) 1.55 | 1.37) Tape 
Greatest ..; 1.82 178 1.82 | LAT 1.63 1.58 Gea een 
Average ..| 1.60 wel 1.70 | 1.65 1.54 1.57 1.61 





















































Z A 
May June. July. August, cgi eo cs October, toe 
season 
Least..... 1.38 1.49 1.65 1.05 1.32 1.45 oa nee 
Greatest ..; 1.51 1.76 1.75 1.80 176 1 610c ee A 
Avernge... 1.46 1.63 | 1.68 yal | 1.50 1.52 | 1.58 








C— In Milk of No. 2 Herd Giving Milk Low in Fat. 





























: A | 
May. June. July. August, Sepia mn October. ‘tor i 
season. 
Least ..... 1.30 1.30 1.38 1.32 1.23 1.33) | eee 
Greatest ..; 1.35 1.42 1.58 1.58 1.34 1-48.) Seeeee 
Average | 1233.4) (USAT) ae SAO | 1.82 | 1.42 | 1.40 





TaspLKs SHowinc Pounps or Casein FoR One Pounp or Far In % 
Mix or Dirrerent Herps. 


A--In Milk of Herd Giving Milk Richest in Fat. 
































j tia 
3 A 
May. June. July. | Auzust. pede October. for! ai 
season. 
Least ..... 0.55 0.56 0.55 0.57 0.62 0.64") fava 
Greatest ..| 0.69 0.62 0.62 0.65 0.78 0.65 1 eee 
Average ..| 0.62 | 0.60 0.59 0.61 0.65 0.64 0.62 
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B—In Milk of No.1 Herd Giving Mitk Low in Fat. 








] ! 
| 














May. June. % July. | August. ea October. pti “e 
: season. 
te eee el iLiad | ear Cee ae sais B40) PRE 
Least .....| 0.66 0.57 0.57 | 0.56 0.60 QOD vels"e aceng 
eeceree O72 |. 0.614" 0.61 0.61 |) 0.767) .0.69') cece. 
meeraee 0.68 | 0.61 | 0.60 | 0.59) '0.66 | (0.66 0.63 
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C— Iu Milk of No.2 Herd Giving Milk Low in Fat. 


























Q Aver 

May. June. July. August, a les or October ioe i 

£eason. 
Pee 0.74). 0.70 |, 0:63'| ..0.63,|, 0.75 | 0.68 |. .eece , 
Greatest ..| 0.77 one 0.78 0.76 0.81 RS Bey A Nae dp 
Average ..| 0.76 | 0.75 | 0.69] 0.66 0 6 0.70] 0.72 


| 








The following summary embodies the facts contained in the 
foregoing tables: 

_ a. The amount of fat in the milk of the herd giving milk 
richest in fat varied, during the season, from 3.80 to 4.70 per cent., 
and averaged 4.20 per cent. The amount of casein varied from 
2.25 to 2.98 per cent., and averaged 2.60 per cent. For each 
pound of fat, the amount of casein varied from 0.55 to 0.73 pound, 
and averaged 0.62 pound. 

b. The amount of fat in the milk of No. 1 herd giving milk 
low in fat varied, during the season, from 3 to 3.90 per cent., and 
averaged 3.44 per cent. The amount of casein varied from 1.93 
to 2.59 per cent., and averaged 2.18 per cent. Foreach pound of 
fat, the amount of casein varied from 0.56 to 0.76 pound, and 
averaged 0.63 pound. 

c. The amount of fat in the milk of No. 2 herd giving milk 
low in fat varied from 2.90 to 3.90 per cent. and averaged 3.33 per 
cent. during the season. The per cent., of casein varied from 2.18 
to 2.74 per cent.,and averaged 2.29 per cent. For each pound of 
fat in milk, the casein varied from 0.63 to 0.8L pound, and 
averaged 0.72 pound. 

d. It will be noticed that the milk of the two herds giving 
milk low in fat differed in a marked degree in the amount of casein 
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contained in the milk. The two milks poor in fat, though con- 
taining nearly the same amount of fat, differed in their casein 
content more than did the richest milk and that of No. 1 herd 
giving milk poor in fat. 

e. In order to compare the milk of different herds of cows, it 
is important that the comparison be continued through an entire 
season or period of lactation to get entirely reliable results. 


12. GeneraL Summary or Resvuuitrs Revatingc To THE Com- 
POSITION OF NormMaAL MILK. 


1. Pounds of Solids in 100 Pounds of Milk. 


- During the season, the solids in 100 pounds of normal milk 
varied from 12.29 to 13.89 pounds, and averaged 12.62 pounds. 


2. Pounds of Solids not-Fat-in 100 Pounds of Milk. 


The amount of solids not fat in 100 pounds of milk varied | 
from 8.61 to 9.29 pounds,and averaged 8.90 pounds during the 
season. 


3. Pounds of Cheese-Producing Solids in 100 Pounds of Milk. 


The amount of cheese-producing solids (fat and casein) in 100 
pounds of milk varied from 5.59 to 6.74 pounds, and averaged 
6.14 pounds during the season. 


4, Pounds of Whey-Solids in 100 Pounds of Mitk. 
The amount.of whey-solids (albumen, sugar, etc.) in 100. pounds 


of milk varied from 6.33 to 6.73 pounds, and averaged 6.49 
pounds during the season. 


5. Pounds of Kat in 100 Pounds of Mitk. 
The amount of fat in 100 pounds of milk varied from 3.40 to” 
4.10 pounds, and averaged 3.73 pounds during the season. 


6. Pounds of Nitrogen Compounds in 100 Pounds of Milk. - 
The amount of nitrogen compounds in 100 pounds of milk 


varied from 2.94 to 3.46 pounds, and averaged 3.13 pounds during 
the season. 
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7. Pounds of Casein in 100 Pounds of Milk. 
The amount of casein in 100 pounds of milk varied from 2.19 


to 2.66 pounds, and averaged 2.41 pounds during the season. 


8. Pounds of Albumen in 100 Pounds of Milk. 
The amount of albumen in 100 pounds of milk varied from 
0.28 to 0.38 pound, and averaged 0.32 pound during the season. 


9. Pounds of Albumose in 100 Pounds of Miik. 


The amount of albumose varied from 0.30 to 0.50 pound, and 
averaged 0.40 pound in 100 pounds of milk during the season. 


10. Relation of Casein to Albumen and Albumose. 


For each pound of albumen and albumose in milk the casein 
varied from 2.80 to 4.34 pounds, and averaged 3.35 pounds. 


11. Relation of Fat to Caseen in Normal Milk. 


For each pound of fat in milk the casein varied from 0.58 to 
0.70 pound, and averaged 0.65 pound. 
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XII. A STUDY OF THE COMPOSITION OF WHEY 
DURING THE SEASON. 

We shall consider the following points in connection with our 
study of the composition of whey: 

1. Pounds of solids in 100 pounds of whey. 

2. Pounds of fat in 100 pounds of whey. 

3. Pounds of nitrogen compounds in 100 pounds of whey. 

4. General summary. 


TasBLE SHOWING THE CoMmPosITION OF Wuery Dorine THR SEASON. 


Per cent. 








Per cent. Per cent. 
DATE. ct water, | of solids | 'e9UGS" | "OF fat” | gen com | OLSOERE 

1894, 
May A Sa 93.16 6.84 6.59 0.25 0.83 5.76 
May MMR Set eles 3 93.14 6.86 6.61 0.25 0.80 5.81 
May EMG se sls.c s 93.12 6.88 6.66 0.22 0.83 5.83 
May SPP OU eiets gow sle's’s 93.00 7.00 6.78 0.22 0.84 5.94 




















Average for May.) 93.10} 6.90 | 6.66 | 0.24] 0.83 5.83 




























































































Rritterer eee”... ss 92.86 7.14 6.89 0.25 0.81 6.08 
AS C9 a 92.97 7.03 6.79 0.24 0.83 5.96 
MOM eas ie cs a's 93.17 6.83 6.61 0.22 0.79 5.82 
on a 93.05 6.95 6.67 0.28 0.79 5.88 
Average forJune.| 93.01 | 6.99 | 6.74 | 0.25] 0.81 5.93 
ears. s). ss 93.17 6.83 6.43 0.40 0.81 5.62 
Le) ros 93.13 6.87 6.60 0.27 0.81 5.79 
51s, qh. Ruagnete aaaa 93),17 6.83 6.60 0.23 0.83 5.77 
: July tae Miete se sale. 93.16 6.84 6.56 0.28 0.81 5.75 




















: Average for July.| 93.16 | 6.84 | 6.54 | 0.30] 0.80 5.73 

















Ss _ _———————————>_ —— 

















VAD (01 1 i a Weebl S| 6.835) (6.56 0.26 | 20.81 5.75 
Ampust 1b 4. 93.295 | 6.75 | 6.43 | 0 82 | 0.82 5.61 
- August 22........ 93.20 | 6.80 | 6.56 | 0.24] 0.79 5.77 
August 29....... seosel 4) |) (6.86046. bk 40288 "|" 0279 5.72 




















Average for Aug.| 98.19 | 6.81 | 6.52 | 0.29] 0.80 5.72 



































September 5..... 9S.28 >)" O8R 71! 46.47 'l- 0.380!) 0.75 5.72 
September 12 ..... 93.03 6.97 6.67 0.30 0.79 5.88 
September 19. .../ 93.19 6.81 6.57 0.24 0.81 5.76 
September 26 ..... 93.05 6.95 6.65 0.30 0.86 5.79 

















Average for Sept.| 93.12 | 6.88 | 6.60 | 0.28) 0.80 5.80 
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1. Pounps oF Soxtips 1n 100 Pounps oF WuHkEy. 




















A 
May. June. July. August. A ets 9 pets 
; season. 
Mieasteu A ede) aes 6.84 6.83 6.83 6.75 OPIN Tee 
Groatest';. Jncas ck 7.00 yi! 6.87 6.86 Leg | fag pe ed bz 


PAVOTALS Leis says) bl ee 6.90 6.99 6.84 6.81 6.¢8 6.88 


The solids in 100 pounds of whey varied from 6. 75 to 7.14 
pounds, and averaged 6.88 pounds during the season. 


2. Pounps or Fat 1n 100 Pounps or Wary. 
































Sep- Average 
May. June. July. August. tember, 
season. 
higaat i Sees 0.22 0.22 0.23 0.24 0...24: iy ees 
Greatest. ......... 0.25 0.28 0.40 0.35 0.30 | iiscpae oe 


PN VETO ni ssa te 0.24 | 0.25 








0.30 0.29 0.28 0.27 














The amount of fat in 100 pounds of whey varied from 0.22 to 
0.40 pound, and averaged 0.27 pound during the season. 


8. Pounps or Nitrogen Compounps in 100 Pounps or Wury. 











Septem- | Average 
for 


























May. June. July. August. ber. 
season, 
Least. te. 0.80 0.79 0.81 0.79 0.75°—' waves 
MS TORLeat eA. he. bio: 0.84 0.83 0.83 0.82 0.86 || (eee 
Average PRU AY abe bla he 0.83 0.81 0.81 0.80 0.80 9,81 




















The amount of nitrogen compounds in 100 pounds of milk 
varied from 0.75 to 0.86 pound, and averaged 0.81 pound during 
the season. 


4, GENERAL Summary or Resutts Re.atine to THE Composition 
or WuHry. 
1. Pounds of Solids in 100 Pounds of Whey. 


The solids in the whey varied during the season from 6.75 to 
7.14 pounds, and averaged 6.88 pounds in 100 pounds of whey. 


eT eS eS eee 
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2. Pounds of Fat in 100 Pounds of Whey. 


The fat in 100 pounds of whey varied during the season from 
0.22 to 0.40 pound, and averaged 0.27 pound. 


38. Pounds of Nitrogen Compounds in 100 Pounds of Whey. 


The amount of nitrogen compounds in 100 pounds of whey 
varied during the season from 0.75 to 0.86 pound, and averaged 


0.81 pound. 


4, Average Composition of Whey for the Season. 


TasBLE SHowina AVERAGE ComposiITION oF WuHrEY DuvuRING THE 


SEASON. 
Pounds of 
Pounds of Pounds of 
Tena g! | total solids | Eee ot | omnpeRenys | EAT, ah 
DATE. 100 pounds | _ 12 100 pounds of in 100. | Ot¢-, In 100 
of whey. eos pei whey. patie of gee 
1894, 
oO ar 93.10 6.90 0.24 0.83 5.83 
“a pees rod Oar A) 6.99 0.25 0.81 5.93 
Ss Aan 93.16 6.84 0.30 0.81 5.73 
ENG retain spac = oi-p 0/0: 93.19 6.81 0.29 0.80 5.72 
September .......... | 93.12 6.88 0.28 0.80 5.80 
Average for season.| 93.12 6.88 0.27 0.81 5.80 


| | 


XIII. A STUDY OF THE COMPOSITION OF GREEN 
CHEESE DURING THE SEASON. 


The following points will be presented in connection with our 
discussion of the composition of green cheese: 

1. Pounds of water in 100 pounds of green cheese. | 

2. Pounds of solids in 100 pounds of green cheese. 

3. Pounds of fat in 100 pounds of green cheese. 

4, Pounds of casein, etc., in 100 pounds of green cheese. 

5. Relation of fat to casein, etc., in cheese. 

6. Relation of fat to solids-not-fat in cheese. 

7. General summary. 
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TABLE SHOWING THE COMPOSITION OF GREEN CHEESE DURING THE 


DATE 


eeeeeeeeeee 
eeeoeee eevee @ 


eeeoeonveevee 8 


eeeevenreeee 
eeeeee 
eeeeeseeev ee 


eoeeeeve eve eo 


Average for July. 


August 1 
August 15 
August 22 
August 29 


eeee eevee 
coeoerveee@ 
eoeeee eee 


ive O69 C1018 


Average for Aug. 


September 5..... 
September 12 
September 19 
September 26 


Per cent. 
of water. 


36.46 
36.08 
36.61 
38.17 





36.83 





38.17 
39.40 
36.13 
35.80 





37.38 








33.33 
36.50 
34.30 
35.038 





34.79 








35.60 
35.50 
37.10 
37.90 





36.53 








35.2.0 
38.56 
38.32 
39.73 





Average for Sept.| 37.93 

















































































SEASON. 

Per cent. 
P t. 
of solids, | of solide- 
63.54 | 28.16 
63.92 | 30.52 
63.39 | 29.92 
61.838 | 29.44 
63:17) 29.51 
61.63 | 29.58 
60.60 | 27.20 
63.87 | 29.71 
64.20 | 28.82 
62.62 | 28.83 
66.67 | 80.77 
63.50 | 29.48 
65.70 | 81.50 
64.97 | 29.11 
65.221); 80.91 
64.40 | 28.28 
64.50 | 28.68 
62.90 | 28.48 
62.10 | 28.44 
63.47 | 28.47 
64.90 | 29.70 
61.44 | 27.18 
61.68 } 30.26 
GOLS Teel T 
62.07 | 28.79 


Per cent. 


of fat. 


























35.20 
34.31 
31.42 
32.10 


33.28 


Per cent. | Per cent. 
of casein, | of sugar, 















































etc. , ete. 
4.54 
6.34 
6.30 
5.99 
23.72 5.79 
23.95 5.63 
24.03 SLT 
23.70 6.01 
23.44 5.38 
23.78 5.05 
23.77 tag 
24.02 5.46 
23.90 7.60 
23.70 5.40 
23.85 6.36 
23.80 4.48 © 
23.36 5.32 
23.08 5.40 
22.46 5.98 
23.18 5.29 
22.93 6.77 
21.93 5.20 
23.35 6.91 
22.42 5.75 
22.66 6.15 
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1. Pounps or Water in 100 Pounps or Green CHEESE. 





Average 
Septem- 
ber. for 




















May. June, July. August. 
season, 
MIOASUWe bliictec. ce 5's 36.08} 35.80 | 33.33 | 35.50.| 35.10 [> .veues 
Greatest.......... Sou bie psd .40: 13655051587 290. | 30.78, erase, 
Average MM eve ah el's < 36.83 | 37.388 | 84.79 | 36.53 | 37.98 36.70 














The amount of water in 100 pounds of cheese varied from 
33.33 to 39.73 pounds, and averaged 36.70 pounds during the 
season. 


2. Pounps or Soxrips In 100 Pounps oF GREEN CHEESE. 


Septem- | Average 
for 




















May. - June. July. August. ber. 
season, 
ih 5 61 783 //602.60:.|'63'. 50) 1/6210 160.27 (1. aaa 
SE POntest ss... cs 63.92 | 64.20 | 66.67 | 64.50 | 64.90] ...... 
Average Se a ee 63.17 | 62.62 | 65.21 | 68.47 | 62.07 63.30 








— 


The solids in 100 pounds of green cheese varied from 60.60 to 
66.67 pounds, and averaged 63.30 pounds during the season. 


8. Pounps or Fat 1n 100 Pounps or GREEN CHEESE. 





. | Average 
Septem fie 














May. June. July. August. ber. 
season. 
Res ee ais s.,0% 32.39 | 32.25 | 34.02 | 33.66 | 31.42 | ...... 
Greatest .......... 35.38 | 35.38 | 35.90 | 36.12 | 85.20 | ...... 
Average ........ ..| 88.66 | 33.79 | 35.00 | 35.00 | 33.28 | 34.18 


The amount of fat in 100 pounds of green cheese varied from 
31.42 to 36.12 pounds, and averaged 34.18 pounds during the 
season. ' 
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4. Pounns oF Caszin, Erc., In 100 Pounps oF GREEN CHEESE. 

















A 
May. June. July. August. ad it ee Mon = 
season. 
Least Fi inant nae Bon ae | 23.45 | 23.44 | 23.70 |.22.46.] 29°93 |) oe 
Greatest ..)...0 ..¢ 24.18 | 24.03 | 24.02 | 23.80 |} 23.385 | ...... 
Average ....... ...| 283.72 | 28.78 | 23.85 | 23.18 | 22.66 | 23.4 


The amount of casein and other nitrogen compounds in 100 
pounds of green cheese varied from 21.93 to 23.85 pounds, and 
averaged 23.44 pounds during the season. 


eee 


=e Se 
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5. Revation or Fat to Casein, Eto., 1s Corese Map From 
Norma Mirx. 


Table Showing Relation of Fat to Casein in Cheese. 


DATE. 


aT oe cece a esis 


Average for July . 


PUMA as ooo ay wos 
August 15........ bets 
PRIREAU HO D dake ose 0's 
PRO BG ED Ds ci cic ew wo 


Average for Aug.. 
September 5........ 
September 12........ 
September 19........ 
September 26 ........ 


Average for Sept. 








Pounds of fat | Pounds of fat 
in 100 pounds 
of cheese. 


in 100 pounds 
of m 

















3.70 
3.80 
3.80 
3.80 





3.78 


emetneeniaaniniaes 








3.80 
3.90 
3.45 
3.85 


3.75 


























36.12 
35.82 
34.42 
33.66 


35.00 


35.20 
34.31 
31.42 
32.10 


33.28 


ed 
———— 


Pounds of 
casein and 
other nitrogen 
compounds in 
100 pounds of 
cheese, 











23.95 
24.03 
23.70 
23.44 





23.78 








23.77 
24.02 
23.90 
23.70 


23.85 











23.80 
23.36 
23.08 
22.46 


23.18 








22.93 
21.93 
23.35 
22.42 


22.66 


Pounds of fat 

for one pound 

of casein, etc., 
in cheese. 
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TasLe. Spowinc Pounps or Far ror One Pounp or Caszin, 
Erc., in CHEESE. 











A 
May June. July. August. Sale ifoeae 
: season 
Lede Os See 13S 1.35 1.42 1.49 1295... 28a 
Greatest ......... 1.50 1251 es} 1.53 1.56 etaae 
1.47 | 1.51 Lay 1.46 


PA VOTAQO |.) danatee ots 1.42 | 1.42 


For each pound of casein, etc., in the cheese, made from 
normal milk, the fat varied from 1.35 to 1,56 pounds, and 
averaged 1.46 pounds during the season. 
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6. Revation or Fat to Toran Sorips AND To So.ips-not-F at 
IN CyErse Maps FROM NorMAL MILK. 


Table Showing Relation of Fat to Solids in Cheese Made from 
Normal Mik. 


lPounds of|Pounds of)P0U298 f/pourds of|  solids- 


DATE, 100 Ibs. of| ‘Ibs of 
cheese, cheese. 
1894, 
ROU Ee os koe 0 3 63.54 | 35.38 
1 (Gs il SoS i a i 63.92 | 38.40 
May 23 Diai Re ahife 63.39 | 33.47 


Mayg0).......,..| 61.83. |. 82.39 





Average for May.| 63.17 | 33.66 





— 














Ct 61.83 | 32.25 
EC a se : 60.60 | 33.40 
RPO IO io, sess ss |) 63.87, | 84.16 
Mme 27) cede: . ..6shu64.20 1, 35.38 








Average for June.| 62.62 : 33.79 














July 4...........| 66.67 | 35.90 


alee Lb tur es 63.50 | 34.09 
July 18...........| 65.70 | 34.20 
ee 64.97 | 35.86 


eee = | 


Average for July.| 65.21 | 35.00 











PR RURI Lr 3... 6 ss 64.40 | 36.12 
AUPURC AD A... es 64.50 | 35.82 
August 22 ........ 62.90 | 34.42 
August 29 ........ 62.10 | 33.66 








Average for Aug.| 63.47 


35.00 
September 5......| 64.90 | 35.20 
September 12......| 61.44 | 34.31 
September 19......| 61.68 | 31.42 
September 26,.....| 60.27 | 32.10 








ds Pounds of Pounds of 

solids- at for one 
; | fat in 100 | not-fat in 

Me tian | \elba.of , |100, tha. of} POURG.Os 
che Sed cheese, solids in 





























































































































: : 6 
30.26 | 50.94 | 49.06 1.04 
28.17 | 53.26 | 46.74 1.15 














Average for Sept.| 62.07 | 33.28 | 28.79 | 53.62 | 46.38 1.15 


62 
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Taste SuHowine Pounos or Fat 1n 100 Pounns or Soups IN 




















CHEESE. 
May. June, July. August. pi ac anne 
season, 
MORAL UG ieee uit 562.25 |).62.16.1 62.05. |) 643920 | b0ega ee 
Greatest .......... 55.68 | 55.12 | 55.19 | 56.09 | 55.84 | ...... 
Average By EE LM a 583.28 | 58.96 | 53.67 | 55.14 | 538.62 54.00 


For 100 pounds of solids in the cheese, the amount of fat 
varied from 50.94 to 56.09 pounds, and averaged 54 pounds dur- 
ing the season. It will be seen that the fat always formed more 
than one-half of the solids of the cheese. ) 


4 
TABLE SHOWING Pounns oF Souips-Not-F aT In 100 Pounps oF SuvLIps ° 


























IN CHEESE. 
May. June. July. | August. Beptem; ae ES 
; season. 
Past AeA she 8 44.32 | 44.88 | 44.81 | 48.91 | 44.16 oo OR 
Greatest ..... wee eel 47.751 47.841 47.954 45.80 | 49.06 1) eee 
Average seth as I veo cel 46.720) 46.040). 46 33 1) 44 86 46 oe 46.00 





The amount of solids-not-fat in 100 pounds of cheese-solids 
varied from 44.16 to 49.06 pounds, and averaged 46 pounds 
during the season. In the cheese made from normal milk, the 
solids-not-fat were never equal to the fat, that is, never formed 
one-half of the total solids. 


TABLE SHOWING PouNps oF Fat FoR ONE Pounp oF Soutps-NotT-F art, 




















May. June. July. August. Beet at Be 

season 
ekst. hss se hie 1.09 1.09 1315 1.04% ae 
Greatest:..)..05 sie 1,25 1.23 1.23 1.27 1: 26>\=.Geen 
FAVOTALG ss ols oie cee 1614.10 T1741 beh 98 eee Lilt 


C——_— — — 
—_——— 


——————————— _ Al 


ee 


—— 
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For every pound of solids-not-fat in cheese, the fat in cheese 
varied from 1.04 to 1.27 pounds, and averaged 1.17 pounds during 
the season. It would appear, from the foregoing tables, that in 
cheese made from normal milk, the fat should always exceed in 
amount all the other solids of the cheese. 


7. Generat Summary or Resvutts Reiatina to ComposiTION oF 
GREEN CHEESE. 
1. Pounds of Water in 100 Pounds of Cheese. 


The water in 100 pounds of green cheese varied from 33.33 to 
89.73 pounds, and averaged 36.70 pounds during the season. 


2. Pounds of Fat in 100 Pounds of Cheese. 
The fat in 100 pounds of cheese varied from 31.42 to 36.12 
pounds, and averaged 34.18 pounds during the season. 


3. Pounds of Casein, etc., in 100 Pounds of Cheese. 


The casein and other nitrogen compounds in 10) pounds of 
cheese varied from 21.93 to 23.85 pounds, and averaged 23.44 
pounds during the season. 


4. Pounds of Fat for One Pound of Casein in Cheese. 


For each pound of casein, etc., in the cheese, the fat varied 
from 1.35 to 1.56 pounds, and averaged 1.46 pounds during the 
season. 


5. Pounds of Fat for One Pound of Solids-not-Fat in Cheese. 


For every pound of solids-not-fat in cheese, the fat in the cheese 
varied from 1.04 to 1.27 pounds, and averaged 1.17 pounds. 


6. Average Composition of Green Cheese made from Normal Milk. 


The table following gives the averages of results relating to 
the composition of green cheese made in the season’s work. 


/ 


\ 
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XIV. LOSS OF MILK-CONSTITUENTS IN CHEESE- 
MAKING. 


Under this general head the following topics will be considered: 

1. Amount of solids in milk lost and recovered in cheese- 
making. 

2. Amount of fat in milk lost and recovered in cheese-making. 

3. Amount of casein and albumen lost and recovered in cheese- 
making. 

4, General summary. 
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TaBLE SHow1nG Pounps or MiiK-Sonws In Wury Mape From 100 
Pounps oF MILK. 





. | Average 
Septem for 

















May. June. July. August. ber. 
season 
TABSEN Oy os ee 6.15 6.17 6.18 6.09 6 209." hewn 
(greatest oo ee 6.29 6.39 6.20 6.17 6523.45 sce ete 
PAVETALO setae cane 6.20.| 6.30 | 6.190) 67930) 6.20 


The amount of solids in 100 pounds of milk that went into the 
whey varied from 6.99 to 6.39 pounds, and averaged 6.20 pounds 
during the season. 


TABLE SHOWING PgR CENT. oF Souips In MitK Lost In Wary. 


. | Average 
Septem Pak 

















May. June. July. August. ber. 
season. 
AGGREE Sy sUs act's a she Ne 48.90 | 48.65 | 49.72 | 48.22 ; 47.91 [1.2 
Greatest a). ood... 48.97 | 50.85 | 50.24) 50.00 | 40 08) (een 
AVETAGO © 0 Plena. 49.20 | 50.52 | 50.04 | 49.08 | 48.54 | 49.52 











From 47.91 to 50.85 per cent. of the milk-solids went into the 
whey during the season, the average being 49.52 per cent. 


TABLE SHOWING Pounps oF MiiK-Soutips RECOVERED IN CHEESE 
Maps From 100 Pounps oF MILK. 











Septem Average 
ber. for 




















May. June. July. August, 
season. 
Ub i 2s ODER see ie Ua BI am -| te -| me, dt 
ULES) ce eR Oa 6.30 5.95 6.13 ae ays 6.34.1, Sie 
CTOALERU es outed 6.45 6.48 6.25 6.54 6.72 1 See 
ERP OT AE Os ote stent ves 6.40} 6.17 | 6.18] 6.36 | 6.52 6.32 


The amount of solids in 100 pounds of milk that went into cheese 
varied from 5.95 to 6.62 pounds, and averaged 6.82 pounds. 


TABLE SHOWING PER CENT. OF SoLips 1N MILK RECOVERED IN CHEESE. 























A 

May. | June. July. | August. ed Rig phy “¢ 
, season. 

GANT ee ee ke 50.04 | 48.42 | 46.76 | 50.00 | 50.92 ele ets 

CRTEAtESt o's alae we 51.10 | 50.80 | 50.28 | 51278 (52 509 jee 


AVETAPO (0 5s tN. ois | 50.80 | 49.48 | 49.96 | 50.92 | 51.46 | 50.48 





——— 


a. The per cent. of solids in the milk recovered in the cheese’ 
varied from 48.42 to 52.09, and averaged 50.48 per cent. 





—_—— 





New Yor«k AGRICULTURAL EXPERIMENT STATION. 


497 


2, Amount or Fat in Mitx Lost ann REcOVERED IN CHEESE- 
MAKING. 


Table Showing Amount of Fat Lost and Recovered in Cheese-making. 


DATE. 


BREEN Ee re pi ene 5 oo 
SRV ME Sit gay so o's 0 « 
Sa ERY foi a).. BS 
PRN disso tent oy; ois 


Average for July .. 


PRTC Ds tse o-e » «5 aye 
PRT UBU ED ey a c's! 'o.6.0, 0:0 
AUT) es i 
PATE BU BOIS 6) 0 on ane: g 


Average for August. 
September 5........ 
September 12........ 
september-193— 3.05. . 
September 26........ 


Average for Sept... 


oereeereevoevre eee 


eso ewee ev ee 


eeeeeevese 


Pounds of 

fat in 100 

pounds of 
milk. 


Pounds of 
fat lost in 
whey for 
100 pounds 
of fat in 
milk. 


Pounds of 
fat recov- 
ered in 
cheese for 
100 pounds 
of milk. 


Per cent. 
of fat in 
milk lost in 
whey. 


Per cent. of 
fat in milk 
recovered . 
in cheese. 


3.80 
3.60 
3.80 
3.50 


3.70 
3.80 
3.80 
3.80 
3.58 








3.80 
3.90 
3.45 
3.85 


0.24 
0.29 
0.22 
0.31 


0.27 








0.27 
0.27 
0.22 
0.27 


3.75 


63 


0.26 








3.49 








.10 
#2 
.38 
.00 


6.93 











93.62 
93.00: 


93.07 
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TaspLE SHowING Puunps or Mi1x-Fat Lost in Wuey For 100 
Pounps oF Mix. 
































A 

| May. | June. | Ju'y. August. Repteny: uh “ee 
: season. 

fheastes. 2. wee. ikbeed 9 0.20 0.20 0.21 0.22 OS) eet 

Greatest. ste es et 0.23 0.25 0.36 0.31 0:97, (ester 


PAVOTALS ois aik fia sis 0.21 | 0.22] 0.27 | 0.27 | 0.26 | 0.25 





The amount of fat lost in the whey for 100 pounds of milk 
varied from 0.20 to 0.86 pound, and averaged 0.25 pound during 
the season. 


TasLE SHowine Per Cent. or Fat in Mux Lost In WuHuey. 























A 
May. June. July. August Benet ‘for a 

¢ season. 

MOARU ote aie oe 5.55 Boe 6.18 5.80 6.38) Anke wes 
Greatest.......... 6.39 6.94 9.73 8.16 7. LO eye 
AVeIdOR vy. cess cat 5.791 6.20 1" (7260-1) 7 1a ee 6.83 


The per cent. of fat in the milk that was lost in the whey 
varied, during the season, from 5.55 to 9.73 per cent., and averaged 
6.83 per cent. 


TasBLE SHowina Pounps or Fat in Mitk REcovERED IN CHEESE 
FoR 100 Pounps or MILE. 


























A 
May. June. July. August. ior hor i 
. season. 
WAGHAE ton he es 3.30 3.28 3.19 3.46 3.23 iste etd 
Axreatesty... sci) 96 th 8.58 | 3.388 | 8.45 | 8.58 | 98768 eee 
Average BORE atalace Re x Cah 3.42 3.33 3.32 3.51 3.49 3.41 


‘The amount of fat in 100 pounds of milk that was recovered 
‘in the cheese varied from 3.19 to 3.63 pounds, and averaged 3.41 
pounds. 





>= 
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? 
TasLE SHowine Per Cent. or Fatin Mitk RecovERED IN CHEESE. 

















A 
May. June. July. August. sigieeeei rep: ee 
. season, 
oo a 93.61 | 93.06 | 90.27 | 91.84 | 92.90] ...... 
Greatest.......... 04:45) 17 94°99) 986897 |'94.20 | 98.630) oot. 
Average BE Eres, cileve 94.21 | 938.80 | 92.50 | 93.86 | 98.07 93.17 


The per cent. of fat in milk recovered in cheese varied from 
90.27 to 94.45 per cent , and averaged 93.17 per cent. during the 
season. 
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38. Amount of Nitrogen Compounds in Milk Lost and 
Recovered in Cheese-Making. 
TasLE SHOWING Pounps oF NirroGEN Compounps Lost in WHEY 
FOR 100 Pounps or MILK. 


DATE 


Average for July .. 


AMO UBL ay icislale «latins 
August 15........... 
PILOTS 2 2 Win alate eis siete 
August 29...... ‘ 


Average for August. 


Sentember 6.0)... 
September 12........ 


September 19........ 


September 26........ 


Average for Sept. .. 


Pounds o 
nitrogen 

compounds 
in 100 lbs. 
of milk. 


ett (oo 


3.14 
3.16 
3.14 
3.14 


3.14 


3.24 
3.11 
3.00 
2.94 


3.07 


————— eee 


2.94 
3.06 
2.98 
3.01 


3.00 


3.01 
3.03 
sey at 
3.04 


3.05 


2.98 
3.03 
3.13 
3.26 


3.10 


f Pounds of 


Per cent. 
of nitrogen 
compounds 

in mitk lost 
in whey. 


23.88 
22.78 
23.57 
23.88 


24.25 
24.42 
22.83 
23.35 


23.60 


22.82 
23.435 
23.32 
23.31 


23.22 
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Taste SHowine Pounps or NirroGen Comrounps Lost In WHEY 
FOR 100 Pounps or MILK. 


SS e——————————eEeEeE—————————————————————————eE—EE 
Average 
| May. June. July. August. ee for 


f£eason. 








ee ae | ee | ee | eee | 


He ae A ar aly. ube die 0.71 0.73 0.71 LO TPL t= BY bs ee 


ROALEST Gs 45's. 0.75 0.75 0.75 | 0.74 OUT Tl Poe eames 
overages... 24.4. 0.74 | 0.73 oie 0.72 ed 0.73 





The amount of nitrogen compounds lost in the whey for 100 
pounds of milk varied from 0.48 to 0.76 pound, and averaged 
0.73 pound during the season. | 


TABLE SHowING PER Cent. oF NitRoGEN Compounps IN MILK 
Lost in WHey. 











May. | June. July. August, 





Average 
Septem- f 
ber. Rdaanke 
ie ea 92.378, 22.53 |/238.86 |. 22.83. |,.22. 894 v.04. 
CPPOALOBS— sy. vc ies Be OO) 2480 POET Hh 2448 | OSS AL oe 


Average ......... | 93.57 | 23.78 | 24.33 | 23.60 | 23.22 | 23.78 


The per cent. of nitrogen compounds in the milk that was lost 
in the whey varied from 22.53 to 25.17 per cent., and averaged 
23.8 per cent. during the season. 


TABLE SHOWING PouNpbs oF NITROGEN CompouNDsS RECOVERED IN 
CHEESE FOR 100 Pounnbs or MILK. 




















Average 
pe pindont 
Ot jae 2.39 2.22 2.21 2.28 Bet OS ieee yuk A 
Greatest ......... 2.44 251 9.30 2.40 BOG tarete ete 
Average Nees RID eS 6 E 2.40 2.34 9.27 2.33 2.38 











The amount of nitrogen compounds recovered in cheese for 
100 pounds of milk varied from 2.21 to 2.51 pounds, and averaged 
2.34 pounds during the season. | 
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TasLE SHowinec Per Cent. oF NirrocEn Compounps In MILK 
RECOVERED IN CHEESE. 


A] 





. | Average 
May. June. July. August. a leet for 


























season. 
ASOOSG he Shen. scene 76.12 |-75.51 | 74.88 | 75.58 |) 7Oeo7 see 
CEPBA LOSE |) OSS ie 77.99) 77247 | 76.14.) 77.17 Ja 
Average Lee ras 5a a (0245 let0.2e | 75.67 | 76.40 | 76.78 16.22 





a. The per cent. of nitrogen compounds in milk that was 
recovered in cheese varied from 74.83 to 77.47 per cent., and 
averaged 76.22 per cent. during the season. 


4. General Summary of Results Relating to Loss and 
Recovery of Milk-Constituents in Cheese-Making. 


1. Amount or Soxnips In Miztx Lost AND RecovERED IN CHEESE- 
MAKING. 


a. The milk-solids in.100 pounds of milk varied, during the 
season, from 12.29 to 12.90 pounds, and averaged 12.52 pounds. 

6. Of the solids in 100 pounds of milk there were lost in the 
whey from 6.09 to 6.39 pounds, with an average of 6.20 pounds; 
this was equivalent to from 47.91 to 50.85 per cert. of the solids 
in the milk, with an average of 49.52 per cent. 

ce. Of the solids in 100 pounds of milk, there were recovered in 
the cheese from 5.95 to 6.72 pounds, with an average of 6 32 


pounds; this was equivalent to from 48.42 to 52.09 per cent. of 


the solids in the milk, with an average of 50.48 per cent. 

d. The per cent. of the solids in milk lost in the whey dimin- 
ished as the season advanced, while the per cent. of milk-solids 
recovered in the cheese increased as the season advanced. 


2. Amount or Far 1x Mirx Lost anp Recoverep In CHEE3E- 
MAKING. 

a. The fat in 100 pounds of milk varied, during the season, 
from 3.40 to 3.90 pounds, and averaged 3.66 pounds. 

6. Of the fat in 100 pounds of milk, there were lost in the whey 
from 0.20 to 0.86 pound, with an average of 0.25 pound, which 
was equivalent to from 5.55 to 9.73 per cent. of the fat in aa 
milk, with an average of 6.83 per cent. 


one 
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c. Of the fat in 100 pounds of milk, there were recovered in 
the cheese from 3.19 to 3.63 pounds, with an average of 3.41 
pounds, which is equivalent to from 90.27 per cent., to 94.45 per 
cent., with an average of 93.17 per cent. 

d. The proportion of milk-fat lost in cheese-making was 
- entirely independent of the amount of fat inthe milk. Thevaria- 
tions in loss were due either to the condition of the milk or to 
som special conditions employed in manufacture. 


3. Amount or NirKoGen Compounps In Mitx Lost anon REooVERED 
IN CarErssE-M AKING. 


a The nitrogen compounds in 100 pounds of milk varied from 
2.94 pounds to 3.36 pounds, and averaged 3.07 pounds during the 
season. 

b. Of the nitrogen compounds in 100 pounds of milk, there 
were lost in the whey from 0.68 pound to 0.76 pound, with an 
average of 0.73 pound, which was equivalent to from 22.53 to 
25.17 per cent. of the nitrogen compounds in milk, with an 
average of 23 78 per cent. 

ce. Of the nitrogen compounds in 100 pounds of milk, there 
were recovered in the cheese from 2.21 to 2.51 pounds, with an 
average of 2.:4 pounds, which was equivalent to from 74.83 to 
717.47 per cent. of the nitrogen compounds in the milk, with an 
average of 76.22 per cent. 

d. The proportion of nitrogen compounds lost in cheese-making 
was, for the most part, very uniform, without regard to conditions 
of manufacture. 


TasLe GIVING GENERAL SomMARY OF SxEason’s Resutts RevatTInG 
To Loss or Mirtx-Constirvurnts IN CuExrse-Makine. 














P d 
Pounds in ponnas Ee parereilinthe rer cont Gree cent. . 
100 pounds 100 Se ds cheese for lost in recovered 
of milk. aga 100 pounds| whey. in cheese. 
of milk. 
Solids in milk........ 12..52 6.20 6.32 49.52 | 50.48 
Paean all Kis iv. 6 3 3.66 0.25 3.41 6.83 93.17 
Nitrogen compounds in 
0 Pe ee 3.07 0.73 2.34 23.8 76.22 
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Taste Giving Summary oF Resuuts RELATING To Loss or MiiK- 
Sotips IN CaEESE-M aKING. 














Pounds of 


solids re- | Percent, | Percent of 


Pounds of 
Pounds of solida ‘in 


solids lost 








solids in covered in | of solids in : 

100 pounds | 2 Whey for | Cheese for | milk lost | Milk re- 

of millagt 100 bones 100 pounds | in whey. sath ave 
WAY UE eMC GIN. St), 5 12.60 6.20 6.40 49.20 50.80 
Atri yasltag char ye tte epee oe 12... 4:7 6.30 CL 50.52 49.48 
ABD ieaiiipe 6 Uihsea (lstcla Ana ee 12.37 6.19 6.18 50.04 49.96 
PATROL Rt siti tse wile a: etal 12.49 6.13 6.386 | 49.08 50.92 
Beptentber Wel. 2a 12.67 6.15 6.52 | 48.54 51.46 


Average for season.| 12.52 6.20 6.32 | 49.52 50.48 








TaBLeE Giving SuMMARY OF Resutts Revatine to Loss or MILK- 
Fat in Caeese-MakInNa. 











Pounds of 








Pounds of Per cent. 
Pounds of r fat re- P ie 

fat in “100 Ls Mien fe! pavenl in of fat it pire 
pounds of 100 wt hens ds cheese for | milk lost covered in 

milk. of milk. re ee in whey. | “cheese. 
Maya vive oni, amet 3.63 0.21 3.42 5.79 94.21 
RNC Pac eee Bk ei tae 3.55 0.22 3.33 6.20 93.80 
SOby a sR ay. 3.59 0.27 3.32 7250 92.50 
PAUQTIBE IS» terwwiote apd ole ry $.78 0.27 3.51 7.14 93.86 
eptember 2... see ss 3.75 0.26 3.49 6.93 93.07 














Average for season.| 3.67 0.25 3.41 6.83 93.17 





TaBLE Givinc SumMMARY oF Resoutts Revatine To Loss or NItRo- 
GEN COMPOUNDS IN CHEESE-MAKING. 








P nitetes Fr t 
of nitrogen | Percent. 
of nitrogen SESS a en compounds | of nitrogen MMe 
compounds loataiti whe recovered | compounds in ak 

in 100 Ibs. | 408 Y| in cheese | in milkicst | Mux re 


Pounds Pounds Per cent. 


of MK: Preset ons for 100 Ibs. | in whey. coveredin — 
Ol m 


of milk. cheese. 


40 | 93.57 76.48 





Maye TA eee 3.14 0.74 


2 
June ...... a tian 3.07 0.73 2.384.193 eae 76.22 
Darby re teeta ec eteree 3.00 0.78 2.27 | 24.38 75.67 
Aupust’: Noe 3.05 0.72 2.33 23.60 76.40 
September .......... 3.10 0.72 2.38 | 23.22 76.78 





Average for season.| 3.07 0.73 2.34 | 23.78 76.22 
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XV. RELATION OF COMPOSITION OF MILK TO YIELD 
OF CHEESE. 


Under this head the following points will be considered : 

1. Yield of green cheese from 100 pounds of milk. 

2. Pounds of milk required to make one pound of green cheese. 

3. Amount of water retained in cheese made from 100 pounds 
of milk. 

4. Amount of fat retained in cheese made from 100 pounds of 
milk. 

5. Relation of fat in milk to yield of cheese. 

64 | 
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1. Yield of Green Cheese. 


TaBLE SHow1nea Pounvs or Mitx Reauirev tro MaxEe One P ond 
: OF GREEN CHEESE. 


A 
May. June. July. August. pe eee iy Pee 
: season. 
Gastown 9.81 9.54 | 10.30 9.61 oY oe loon tere 
Greatest .......... 9.91 | 10.56 | 10.75 | 10.44 9 OF Meera ee 
PAN OLED OR thes. aie. 's 9.86 | 10.14 | 10.54 9.96 9.51 10.00 





The amount of milk required to make one pound of green 
cheese varied from 8 97 to 10.75 pounds, and averaged 10 pounds 
during the season. 

As the season advanced, less milk was required to make a 
pound of cheese, because the per cent. of fat and casein in the 
milk increased. 





TaBLE SHowina Puvunps or GREEN CHEESE Map From 100 Pounps 








or Mix. 
Septem- Average 
May. June. July. August. ber for 
: season. 
BSCARY csersad cohen ais 10.09 9.47 9.30 | 9.58 | oLOvO3 sae 
CTTORLOSET ase 5 oe 10.19 | 10.48 9.70 | 10,540 4) LIL Ge eee 
PAVETAOO 1. 6 ei gietss 10.14 | 9.86 |. 9.49) 10,04>) 10a 10.00 


During the season, the amount of cheese made from 100 pounds 
of milk varied from 9.30 to 11.15 pounds and averaged 10 pounds. 


2. Amount of Water Retained 1n Cheese Made from 100 
Pounds of Milk. 


TasBLE SHOWING PouNDsS oF WaTER RETAINED IN CHEESE MaApE 
FROM 100 Pounps or Mik. 


Septem- Ay eraee 


or 
May. June. July. August ber. semen’ 

















LEE) ip Ruin ae 3.64 3.39 3.10 3.41 3:43.10" oc 
Greatest.......... 3.89 4.00 3.54 3.93 4.08: | 2. tae 
AVOIATO S|: cin otic ny COTS 3.69 3.30 3.67 3.99 3.68 


——— 
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The amount of water retained in the cheese made from 100 
pounds of milk varied from 3.10 to 4.0> pounds, and averaged 
3.68 pounds during the season. 


3. Amount of Fat Retained in Cheese made from 100 
Pounds of Milk. 


TABLE SHOWING Pounps oF Fat RETAINED IN CHEESE MADE FROM 
100 Pounps or Mix. 


_ | Average 
Septem for 




















May. June. July. August, ber. Jonnie! 
USE er ars 3.30 3.28 3.19 3.46 HGS We Veter SAE? 
Oda 3.58 3.38 3.45 3.58 Pe es on We aa | 
PEMEEAOO sy... 6... 3.42 | 3.33 | 3.32 | 38.51) 8.49 3.41 


The amount of fat retained in the cheese made from 100 
pounds of milk varied from 3.19 to 3.63 pounds, and averaged 
3.41 pounds during the season. 
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4. Relation of Fat in Milk to Yield of Cheese. 


TasLE SHow1ina Pounps or CuHErrszt MapkE For ONE Pounp or Fat 
IN MILK. 


yncets Pounds of! Poundsof | Poundsof 
Poundsof |Pounds of cheese cheese cheese _ {calculated 
DATE, fat in 100 | casein in mate for one _ |! calculated} cheese for 
pounds of |100 pounds from 109 | Poundof for 100 |jone pound 
milk, of milk. nund fatin | poundsof| of fatin 
ae IED milk. milk. milk. 

































































1894. 

SOON ie la a's. bea0's 3.80 2.37 | 10.12 2.67 | 10.31 2.66 
MER VALGS Sy iiie aie fatal 3.60 2.45 | 10.09 2.80 | 10.09 2.80 
BYES V RD Bis pisos cle bosses 3.60 2.48 | 10.16 2.85 | 10.16 2.85 
PUL G Vi) ey soy sate oy lord »| 3.50 2.45 | 10.19 2.90 9.98 2.85 

Average for May.| 3.63 | 2.44] 10.14 | 2.79 | 10.09 2.78 
UNG Gs !so)4 40k teieee 3.60 2.54 | 10.48 2.91 | 10.31 2.86 
MUNGO TTS ie, wiete lap ean 3.90 2.33 9.82 2.80 9.68 2.77 
UNG BO af se ae «| 3.50 2.29 9.66 2.76 9.58 2.74 
RI MLELG oo ciel oeic i tipters 3.60 2.32) 9.47 2.63 9.51 2.64 














Average for June} 3.55 | 2.35] 9.86 | 2.78] 9.78 2.76 


























Elta] Wes anata ays ects 8.70 |" 9.97 | 9,30'| 9. bya 2.64 
“ui kgrk CoG er uanaaes | 8.65 | 2.86 | 9.70 | 9.78 | O°S0)euemeee 
Ply ie we kA ..-| 8.40 | 2.19 | 9.88 | 9.74 Seg looe ieee 
Waly 26 4y seni ce. 3.70 | 2.26] 9.62] 9.60] 9.72 | \/aues 

















Average for July.| 3.59 | 2.27] 9.49 | 2.64] 9.62 2.70 


























PAT OTIS Uae Uh of chelate oles 8.70 | 2.31 9.58 | 2.60 | 9.84 2.66 
PAMUBG LD veieten tare! 9)0 3.80 2.28 9.80 2.60 9.88 2.60 
AULUst 29 sc... 3.80 | 2.35 | 10.40] 2.74 | 10.06 2.65 
PAUP URT29 ye kts ciehs 3.80 2.35 | 10.37 2.73 | 10.06 2.65 














Average for Aug} 3.78 | 2.32] 10.04 | 2.66 | 9.96 2.64 



































September 5..... 3.80 | 2.35 | 10.03 | 2.64 | 10.06 2.65 
September 12..... 3.90 | 2.25 | 10.58 | 2.71 | 9.92 2.55 
September 19..... 3.45 2.39 | 10.28 2.98 9.77 2.83 
September 26 .....| 3.85 | 2.65 | 11.15 | 2.90 | 10.61 2.76 


eee 














Average for Sept.| 3.75 | 2.41 10.51, 2.80 10.16 2.71 
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TABULATED SouMMARY SHOWING PouNDs oF CHEESE ACTUALLY 
Maps ror OnE Pounp or Fat in MILK. 





























Ave 
May. June. July. August. Fy pean foes 
: season. 
MDORBG, Flic t cc els esc 2.67 2.63 2.51 2.60 236400 Sees 
PSTeALCRU ss. seca 2.90 2.91 2.74 273 298" tices 
EES EO ache as 5 ape,e 2.79 | 2.78 | 2.64 | 2.66 | 2.80 2.72 








TABULATED SUMMARY SHOWING PouNbs oF CALCULATED CHEESE 
FoR OnE Pounp oF Fat In Mix. 





























A 
May. June. July. August. 2a a Nout 
, season, 
BORBUP SURG sd... sss § 2.66 2.64 2.63 2.60 3.05 ¢y sen 
Greatest .......... 2.85 2.86 2.76 2.66 eBoy: tars tre een 
PAVETAPO f5 50... so. Ailey soi TO 2.64.6 B71 2.71 


a. The amount of cheese actually made for each pound of fat 
in the milk varied from 2.51 to 2.98 pounds, and averaged 2.72 
pounds. 

b. The average difference between the actual and calculated 
yield of cheese was 0.01 pound for one pound of milk-fat. 

c. The average calculated yield of cheese from 100 pounds of 
milk differed from the actual yield by-0.06 pound, the actual 
yield being 10 pounds, and the cal-ulated yield 9.94 pounds. 

d. The variations in individual cases between the actual and 
calculated yield of cheese was due to the variable amount of water 
retained in the cheese. 


XVI. THE LOSS OF WEIGHT IN CHEESE. 


Through the co-operation of Mr. F. H. Merry, we are able to 
present data relating to the loss of weight in cheese between the 
date of manufacture and sale. As will be seen in the table follow- 
ing, from three to four weeks elapsed between the date of manu- 
facture and sale. 
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TaBLE SHow1nG Loss oF WRIGHT IN CHEESE BETWEEN DaTES OF 
MANUFACTURE AND SALE. 





| | Loss of 


; Average 
Weight ; weight | Loss of | daily loss 
Age of Weight | between weight 
DATE OF of cheese of weight 
MANU#ACTURE. cheese | "when | Ofcheese | dates of | for 100 | “sor 160 


when sold. made. when sold.| manufac- | pounds of 


ture and cheese. pounds of 








gale. cheese. 

1894, Days. Pounds. | Pounds. | Pounds. , Pounds. | Pounds. 
MAY eAS Ho othe sss 19 741 706 35 4.72 0.25 
May A i a 20 1024 987 37 3.61 0.18 
May Date veten store ie) = (3 20 1231 1192 39 3.17 0.16 
May BORSA Rl k SS 20 1326 1285 41 3.10 0.15 
May eo ldaee site sete) oi'o> vigabade 20 1374 1334 40 _ 3.00 0.15 








Average for May.| 20 [1189.2 | 1100.8) 38.4 | 3.37 0.17 


























PRUE.) Ge aneius ci ne 20 1440 1391 49 3.40 Oni 













































































Pune Byes ye. ees 18 1379 1332 47 3.41 0.19 
SUNG sates s ace We ae 20 1375 1330 45 3.27 0.16 
LTS S Figen Se els hia 20 12382 1189 43 3.50 0.17 

AverageforJune.| 20 [1356.5 | 1310.5} 46 3.39 0.17 
“LNG a So Ay a ae a 20 1179 1146 33 2.80 0.14 
Seiad Li cites ee otek 20 1260 1228 32 2.54 0.138 
AV ages Ws pia Ne eee 28 1168 1126 42 3.60 0.13 
SHU Via OtM eles cies ¢ os 28 1192 1147 45 3.77 0.16 

Average for July.| 24 {1200 1162 38 3.17 0.14 
PNTOUIS Cn Lie wisha'e jet 28 |1148 1102 46 4.00 0.14 
PUD UBER IS. 2 27 1130 108: 49 4.33 0.16 
August 25 . isis - 26 |1105 1066 | 39 3.53 | 0.14 
PAUOUBE 22.5 oa/5 eae 5 26 1143 1084 59 5.16 0.19 
PAUPUBU2O. F. sire oe 26 1039 999 40 3.85 0.15 




















Average for Aug.| 26.5 {1113 1066.4; 46.6 4.19 0.16 























September 5..... 20 |1019 984 35 3.44 0.17 
September 12..... 19 955 928 27 2.83 0.15 
September 19 ..... 20 985 955 30 3.05 0.15 
September 26 ..... 20 964 947 17 1.80 0.09 




















Average for Sept.) 20 980.75} 953.5} 27.25) 2.78 0.14 





























October “3.04. 64. | 20 968 940 28 2.90 0.14 


~~ = Ss e S 





New York AGRICULTURAL ExprERIMENT STATION. 5138 


TasLE SHowineg Summary or Loss or Weicut ror 100 Pounps 
OF CHEESE. 








Average 
for 
season.' 
I 
ae) 


Septem- 
be 


May. June. July. August. * 








Pounds. | Pounds, | Pounds. |, Pounds. | Pounds. | Pounds. 














Meee... ....| 3.00 “tee 9.54 ST53 1.80 eee 
Greatest ..../ 0... 4.72 3.50 Diee 5.16 Bh 1 MOR eee 
PEVOTARG. yo. .s Bea rev 8Os 8.17 1) 41907) a. 78 3.40 





a. The loss of weight for 100 pounds of cheese between dates 
of manufacture and sale varied from 1.80 to 5.16 pounds, and 
averaged 3.40 pounds for the season. 

b. The loss was greatest in August and least in September. 

c. The number of days between manufactureand sale of cheese 
varied from 18 to 28, and averaged 263 days. 


TABLE SHowinG SumMARY OF AveRAGE Datity Loss or Weigat 
FoR 100 Pounps or CHEESE. 





Average 
May. | June, July. August. | jg cas for 
7 seas n, 

















Pounds. | Pounds. | Pounds. | Pounds. | Pounds. Pounds. 





ORM 5% Pld 0.16 0.138 0.14 EAM? Baa Cee yj 
PePeqeeata. ... , ss 65.25 0.19 0.16 0.19 Cit Te ar vavesne 


vey ote hu) | 0.17 vba se ONG OS TA ees 





‘a. The average daily loss of weight for 100 pounds of cheese 


between dates of manufacture and sale varied from 0.09 to 0.25 


pound, and averaged, for the season, 0.155 pound, which is 
equivalent to two and one-half ounces. 
6. The average daily loss was quite uniform, whether the 
cheese was kept three or four weeks. 
65 
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XVII GENERAL SUMMARY OF THE SEASON’S 
RESULTS OF CHEESE INVESTIGATION. 


1. Extent or INVESTIGATION. 


1. Amount of Work Done. 

Samples of mixed milk, etc., were received and analyzed once 
each week during 22 weeks from May to October; and five 
samples of mixed milk were received during October; in addi- 
tion, 78 samples of milk from the best and poorest herds were 
received. 

2. Amount of Milk Used and Cheese Made. 


The amount of milk actually handled on the days when work 
was done aggregated 256,589 pounds, which represented the 
average of not less than 1,500,000 pounds, the daily yield of 
milk varying from 8,643 to 14,232 pounds. The amount of 
cheese actually made on the 22 special days aggregated 25,640 
pounds. There were 650 cows, consisting largely of natives, with 
some Ayrshire and Holstein grades. 


9. Convirions or MANUFACTURE. 
1. Amount of Lennet-Extract Used. 


The amount of rennet-extract used for 1,000 pounds of milk 
varied from three and one-half to four and one-half ounces, and 
averaged three and three-quarters ounces. 


2. Temperature of Milk when Rennet was Added. 


The temperature of the milk when the rennet was added 
varied from 83° to 86° F., and averaged about 84° F. 


3. Time Required for Rennet to Coagulate Milk. 


The time of coagulation varied from 25 to 45 minutes, and 
averaged over 35 minutes. 


4. Temperature to which Curd was Heated. 


The degree of temperature to which the curd was heated after 
cutting varied from 99° to 101° F., and averaged 100° F. 
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5. Time from Cutting Curd to Drawing Whey. 


The time that passed between cutting the curd and drawing 
the whey varied from 2 hours and 35 minutes, to 5 hours and 
averaged 3 hours and 43 minutes. 


6. Length of String on Hot Iron when Whey was Drawn. 


The length of string formed on a hot iron when whey was 
drawn varied from one-eighth to one-half of one inch. 


7. Time from Drawing Whey to Putting in Press. 


The time that passed between drawing the whey and putting 
the curd in press varied from 1 hour and 15 minutes to nearly 2 
hours and 50 minutes and averaged about 1 hour and 50 minutes. 


8. Length of String on Hot Iron when Curd was put in Press. 


The string varied in length from one and a half to two inches 
and averaged about one and a half inches. 


9. Temperature of Curd when put in Press. 


The temperature of the curd when put in press varied from 
83° to 87° F. and averaged about 85° F. 


10. Time occupied by Operation of Cheese-making after adding 
fennet. 


The time occupied by the operation of cheese-making after add- 
ing the rennet varied from 4 hours to 7 hours and 15 minutes 
and averaged 6 hours and 16 minutes. 


8. Tae Composition oF Normat Mix. 
1. Pounds of Solids in 100 Pounds of Milk. 


The milk-solids in 100 pounds of milk varied during the season 
from 12.29 to 13.29 pounds, and averaged 12.62 pounds. 


2. Pounds of Solids-not-Fat in 109 Pounds of Mitk. 


The amount of}milk-solids, exclusive of the fat (including casein, 
albumen, sugar, ash, etc.), varied from 8.61 to 9.29 pounds, and 
averaged 8.90 pounds during the season. 
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3. Pounds of Cheese-Producing Solids (Fat and Casein) im 100 
Pounds of Milk. 


The amount of cheese-producing solids (fat and casein) in 100 
pounds of milk varied from 5.59 to 6.74 pounds, and averaged 6.14 
pounds during the season. 


4, Pounds of Whey-Solids (Albumen, Sugar, Ash, etc.) in 100 
Pounds of Milk. 


The amount of whey-solids (albumen, sugar, etc.) in 100 pounds 
of milk varied from 6.33 to 6.73 pounds, and averaged 6.49 
pounds during the season. 


5. Pounds of Fat in 100 Pounds of Milk. 


The fat in 100 pounds of milk varied during the season from 
3.40 to 4.10 pounds, and averaged 3.73 pounds. 


6. Pounds of Nitrogen Compounds in 100 Pounds of Milk. 


The nitrogen compounds in 100 pounds of milk varied during 


the season from 2.94 to 3.46 pounds, and averaged 3.13 pounds. 


7. Pounds of Casein in 100 Pounds of Milk. 


The casein in 100 pounds of milk varied during the season 
from 2.19 to 2.66 pounds, and averaged 2.41 pounds. 


8. Pounds of Albumen in 100 Pounds of Milk. 


The albumen in 100 pounds of milk varied during the season 
from 0.28 to 0.38 pound, and averaged 0.32 pound. 


9. Pounds of Albuwmose in 100 Pounds of Milk. 


The amount of albumose in 100 pounds of milk varied from 
0.30 to 0.50 pound, and averaged 0.40 pound during the 
season. 


10. Relation of Casein to Albumen and Albumose in Milk. 


For each pound of albumen and albumose the casein varied 


from 2.80 to 4.34 pounds, and averaged 3.35 pounds during the __ 


season. 


<r re. 
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11. Relation of Fat to Casein in Normal Milk. 


For each pound of fat the casein varied from 0.58 to 0.70 
pound, and averaged 0.65 pound during the season. 


4. Tue Composition or WHEY. 
1. Pounds of Solids in 100 Pounds of Whey. 


The amount of solids in 100 pounds of whey varied during the 
season from 6.75 to 7.14 pounds, and averaged 6.88 pounds. 


2. Pounds of Fat in 100 Pounds of Whey. 


The amount of fat in 100 pounds of whey varied during the 
season from 0.22 to 0.40 pound, and averaged 0.27 pound. 


3. Pounds of Nitrogen Compounds in 100 Pounds of Whey. 


The amount of nitrogen compounds in 100 pounds of whey 
varied during the season from 0.75 to 0.86 pound, and averaged 
0.81 pound. 


5. Tue Composition or GREEN CHEEsE Manr rrom NorMAL 


Mixx. 
1. Pounds of Water in 100 Pounds of Green Cheese. 


The amount of water in 100 pounds of green cheese varied 
during the season from 33.33 to 39.73 pounds,and averaged 36.70 
pounds. 


2. Pounds of Solids an 100 Pounds of Cheese. 


The amount of solids in 100 pounds of green cheese varied from 
60.27 to 66.67 pounds, and averaged 63.30 pounds during 
_ the season. 


8. Pounds of Fat in 100 Pounds of Green Cheese. 
The amount of fat in 100 pounds of green cheese varied during 
the season from 31.42 to 36.12 pounds, and averaged 34.18 pounds. 


4, Pounds of Casein, etc., in 100 Pounds of Green Cheese. 


The amount of casein, etc., in 100 pounds of green cheese 
varied during the season from 21.93 to 23.85 pounds, and averaged. 
23.44 pounds. 
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5. Relation of Fat to Casein, etc., in Cheese made from Normal 
Milk. 

For each pound of casein, etc., in the cheese, the fat varied from 

1.35 to 1.56 pounds, and averaged 1.46 pounds during the season. 


6. Lelation of Fat to Solids-not-Fat in Cheese. 


For each pound of solids-not-fat, the fat varied from 1.04 to 
1.27 pounds, and averaged 1.17 pounds during the season. 


6. Loss or MiitK-ConstITUENTS IN CHEESE MAKING. 
1. Loss of Milk-Solids in Cheese-making. 


a. The amount of milk-solids in 100 pounds of milk that was 
lost in the whey in cheese-making varied during the season from 
6.09 to 6.39 pounds, and averaged 6.20 pounds; this was equiva- 
lent to from 47.91 to 50.85 per cent. of the solids in the milk, 
with an average of 49.52 per cent. 

b. The per cent. of the solids in the milk lost in the whey 
diminished as the season advanced. 


2. Loss of fat m Cheese-making. 


a. The amount of fat in 100 pounds of milk that was lost in 
the whey in cheese-making varied during the season from 0.20 to 
0.36 pound, and averaged 0.25 pound; this was equivalent to 
from 5.55 to 9.73 per cent. of the fat in the milk, with an average 
of 6.83 per cent. 

6. The proportion of fat in milk that was lost in cheese-making 
was entirely independent of the amount of fat in the milk. The 
variations in loss were due either to the condition of: the milk or 
to some special conditions employed in manufacture. 


3. Loss of Nitrogen Compounds in Cheese-making. 

a. The amount of nitrogen compounds in 100 pounds of milk 
that was lost in the whey in cheese-making varied during the 
season from 0.68 to 0.76 pound, and averaged 0.73 pound; this 
was equivalent to from 22.53 to 25.17 per cent. of the nitrogen 
compounds in the milk, with an average of 23.78 per cent. 

6. The proportion of nitrogen compounds lost in cheese-making 
was, in general, very uniform and was influenced by variation in 
the conditions of manufacture. 7 
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7. INFLUENCE oF Composition oF Mirtx on YIELD oF CHBESE. 
1. Yield of Green Cheese from 100 Pounds of Milk. 


_ From 100 pounds of milk there were made during the season 
from 9.30 to 11.15 pounds of green cheese, the average being 10 
pounds. 


2. Pounds of Milk Required to Make One Pound of Cheese. 


From 8.97 to 10.75 pounds of milk were required to make one 
pound of cheese, 10 pounds being the average. 


3. Amount of Water Retained in Cheese made from 100 Pounds 
of Milk. 
The amount of water retained in the cheese made from 100 
pounds of milk varied during the season from 3.10 to 4.08 pounds, 
and averaged 3.68 pounds. 


4, Amount of Lat Retained in Cheese made from 100 Pounds 
. of Milk. 

The amount of fat retained in the cheese made from 100 
pounds of milk varied during the season from 3.19 to 3.63 pounds, 
and averaged 3.41 pounds. The variation in the amount of fat 
retained in the cheese made from 100 pounds of milk followed 
very closely the variation of fat in 100 pounds of milk. 


5. Amount of Casein, etc., Retained in Cheese made from 100 
Pounds of Milk. 
The amount of casein, etc., retained in the cheese made from 
100 pounds of milk varied during the season from 2.21 to_2.51 
pounds, and averaged 2.34 pounds. 


6. Relation of Fat in Milk to Yield of Green Cheese. 


Each pound of fat produced from 2.51 to 2.98 pounds of cheese, 
the average for the season being 2.72 pounds. 


8. Loss or Wericut IN CHEESE. 
1. Loss of Weight of 100 Pounds of Cheese. 
The loss of weight for 100 pounds of cheese between dates of 
manufacture and sale varied from 1.80 to 5.16 pounds, and 
averaged 3.40 pounds for the season, 


* 
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2. Time between Manufacture and Sale of Cheese. 


The number of days between manufacture and sale of cheese 
varied from 18 to 28,"and averaged 264 days. 


3. Average Daily Loss. ] 

The average daily loss of weight for 100 pounds of cheese 
varied from 0.09 to 0.25 pound, and averaged, for the season, 
0.155 pound, which is equivalent to 2} ounces. The average 
daily loss was quite uniform, whether cheese was kept three 


weeks or four weeks. 


9. TanuLatED Summary oF Rest tts. 
1. Composition of Mitk. 








In 100 Pounps oF MILK. 

Least. Greatest. | Average. 

Pounds. Pounds Pounds. 
UGE nots aveblea te uie sey ae A Per ee (AINE 86.60) 8iaae 87.38 
ORAMBOLIUS NOt dere sa eae sire as Sea nNens 12.29 | 138.39 12.62 
Beaters er be Slgaes | A eae oe 3.70 4.10 3.73 
Nitrogen compounds ..../. svaa to be | 2.94 3.46 3.13 
EEN aa ge ae aay Tee 2.19 2.66 2.41 
Albumen and albumose............ | 0.58 0.88 0.72 
ugar Masly ete Ne wees ee ah Nee ee 5.58 6.03 B72 

Pounds of casein for one pound of albu- | 

MET ANC AL DURIOSE sos. 271 cay oe ce oie rahe 2.80 4.34 | 3.35 
Pounds of fat for one pound of casein.... 1.41 be 1.55 
Pounds of casein for one pound of fat... | 0.58 0.70 | 0.65 


2. Composition of Whey. 


In 100 Pounns of WHEY. 


Least. Greatest. Average, 
Pounds. Pounds. Pounds. — 

Wh ALOY co Satu enn lake at Flee ae deih Texahers 92.86 93.25 93.12 
ELLA BOLICLG cy" Mire del Ricco aie aoe ask oak a eee 6.75 Te 6.88 
AG i Ss ae Le, ee te ee Marek, eee 0.22 0.40 0.27 
Nitrogen compounds...........+.+-% 0.75 0.86 0.81 


Sugar ashvetojeskan concn eee 5.61 6.08 5.80 





Le ee eee eee 


4 
7 
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8. Composition of Green Cheese. 


W ater 


[eae wee 6) 67s © = 6. 6 ee 6e > @ ef Gee 0.08 © 6 o's €G@es 
oe. 6 910 8 OC sO¥e ORR 6 6) 6 © 81.40 


RM RO Ss ioe eh alts. Sid aiask gites ees 
Sugar, ash, etc 


SRE COLG) O18) 6.0) ene: 3) 6-6 ‘@ 8 ig @ 8 8 oa 


Pounds of fat for one pound of casein.... 
Pounds of fat for one pound of solids-not-fat 
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In 100 Pounps oF GREEN CHEESE, 


Least. 


Pounds. 


33.38 
60. 








Greatest. 


Pounds. 


39.73 
66.67 
36.12 
23.85 

7.60 


1.56 
Loni 














Average. 





Pounds. 
36.70 
63 380 
34.18 
23.44 
5.68 
1.46 
i irae ke 


4. Amount of Milk- Constituents Lost in Cheese-Making. 


Water 


so IRE MRIS FO ere 
Nitrogen compounds 
Sugar, ash, etc 


eS @emese FPe ete onvr,ee BCeaeweeste_st=see's 0 6 


eeteteoeeeseeveeeeveeee 


S16 66 6 © (96 68 6 8 € B06 6 6. © ov vie 





Least. 


Pounds. 
82.53 
6.09 
0.20 
0.68 
5.06 





Greatest. 


Pounds. 
84.61 
6.39 
0.36 
0.76 
5.44 


Lost IN WHEY For 100 Pounps oF MILK. 


Average. 


Pourds. 
83.70 
6.20 
0.25 
0.73 
5.22 


ee 


5. Amount of Milk-Constituents Recovered in Cheese-Making. 


Water 


Sen S261 .8 @ 2 GS OL R161 4° 2 04S & OLE JO “ere O_jele 6.06 
O59 G16: BS 6, O59 40.1.6. €. 2 .¢ © O.6 0 Be 6. 0. Oe oe 8 0. © 
SO. OF 6 6 (0) 6 e © 9: 0) 6 ¢ w' ee ee « 


RETAINED IN CHEESE FOR 100 Pounpbs 


Least. 





Pounds. 
3.10 








oF MILE. 


Greatest. 





Pounds. 
4.08 


6.72 
3.63 
2.51 








Average. 








Pounds. 
3.68 
6.32 
3.41 
2.34 
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6. Yield of Cheese and Whey. 























Least. Greatest. Average. 
: Pounds. Pounds. Pounds. 
Green cheese from 100 pounds of milk... 9.30 | eae 10.00 
Pounds of milk for one pound of green 
GHEGAG CES Pian Mae tiles. aula Ae celica 8.97 |) PORE 10.00 


Pounds of whey for 100 pounds of milk..| 88.85 | 91.70 90.00 
Pounds of green cheese for one pound of | 
LAVDSAV MRD Sra P's a5 Siac se ew vate ae eR 2.51 2.98 2.72 





XVIII. THE DETERMINATION OF ALBUMEN IN COWS’ 
MILK. 


In the last annual report the writer presented a paper on the 
determination of casein in cows’ milk. It is now desired to pre- 
sent another paper supplementary to that and relating to the 
determination of albumen in cows’ milk. 


Ordinarily, when we speak of milk albumen we mean the por- © 


tion of nitrogen compounds not coagulated by rennet, acid, ete. 
In other words, we apply the term albumen to the nitrogen com- 
pounds left after removing the casein proper. This use of the 
term albumen is inaccurate, because, after removing from normal 
milk its casein, there remain, at least, two nitrogen compounds 
or classes of nitrogen compounds. One of these is coagulated 
by heat, especially in the presence of dilute acids, while the other 
is not coagulated under these conditions. To the former only of 
these two the term albumen is properly applicable. 


Deraits oF Merrtruop. 


The filtrate obtained, after separating the casein by the method 
described in the article above referred to, is placed in a water- 
bath heated to the boiling temperature of water, the breaker con- 
taining the filtrate being covered ,with a watch-glass crystal. 
The solution is kept at this temperature until the albumen coagu- 
lates and settles to the bottom, leaving the supernatant liquid 
clear. Ten or fifteen minutes usually suffices to accomplish this. 








recipitate i iS filtered, evaehed and then treated acoordiae to 
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An examination of the foregoing tables shows: 

1. In one case, heating for five minutes gave low results; in 
two other cases, good results. 

2. In general, the results varied little with increased length of 
time of heating. 

3. There was a slight tendency to higher results with increased 
length of heating, but such increase was more or less irregular 
and, at most, amounted to only 0.002 or 0.003 per cent. of nitrogen. 

4. It would, therefore, appear that entirely satisfactory results 
can be obtained by heating the solution containing albumen 
under the given conditions for 10 or 15 minutes, while an 
increased length of time of heating does not practically change 
the results. 

It may be stated that the precipitate formed always filters 
readily and washes easily. 


SEPARATION AND DETERMINATION OF THE NirroGEN CompouNnpbs 
oF Cows’ MILK. 


Below we give a brief summary of our method as we employ 
it in effecting the determination and separation of the three 
classes of nitrogen compounds present in the normal milk of cows. 

1. Zotal nitrogen compounds.— Determine the amount of total 
nitrogen by the Kjeldahl method and multiply by the factor 6.25. 

2. Caseen.— Weigh out about ten grams of milk, dilute ina 
beaker with about 90 cc. of water at 40°-42° C., and add at once 
1.5 cc. of a solution containing 1” per cent. of acetic acid, by 
weight. Stir with a glass rod and let stand three to five minutes 
longer. Then decant on a filter, wash two or three times with 
cold water by decantation and then transfer precipitate com- 
pletely to filter. Wash once or twice on filter. The washed 
precipitate and filter paper are then digested as in the regular 
Kjeldahl method for the determination of nitrogen, and the 
determination completed in the usual manner. To calculate the 
nitrogen into an equivalent amount of casein, multiply the amount 
of nitrogen by the factor 6.25. 

3. Albumen. — The filtrate obtained above in separating casein 
is placed in a water-bath and heated to the boiling temperature 
of water for 10 or 15 minutes. The filtered and washed pre- 
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cipitate is then treated by the Kjeldahl method for determining 
nitrogen. The amount of nitrogen multiplied by 6.25 gives the 
amount of albumen. 

4, Remaining nitrogen compounds. — The remaining commonnd 
or compounds of nitrogen are determined by difference, subtract- 
ing from the amount of total nitrogen compounds the sum of the 
casein and albumen. 

In conclusion, I wish to call attention to the crude nomencla- 
ture in common use in stating the results of milk analysis for 
nitrogen compounds. It is an almost universal custom to call 
the total nitrogen compounds of milk casein. It would be quite 
as correct to call the fat of milk palmitin or some similar name. 
This wrong use of the term casein leads to much confusion, and 
it is highly desirable that we should use a more discriminating 
nomenclature. It is also desirable that, in making analysis of 
milk, pains should be taken to separate and determine the differ- 
ent kinds of nitrogen compounds, since our knowledge of these 
compounds is far from complete. 


TRADE VALUES OF FERTILIZING INGREDIENTS IN 
RAW MATERIALS AND CHEMICALS, ADOPTED BY 
EXPERIMENT STATIONS. 


Per pound 


for 1894, 
Nitrogen in ammonia/ salts. .\7). 4.9 S22) .$0 19 
Nitrogen in: nitrates./.200. 0205 (0000 2 143 
Organic nitrogen in dry and fine ground fish, meat and 
blood, and in high grade mixed fertilizers ............ WLSe 
Organic nitrogen in cotton-seed meal and castor-pomace.. 15 
Organic nitrogen in fine ground bone and tankage ...... 163 
Organic nitrogen in fine ground medium boneand tankage 15 
Organic nitrogen in medium bone and tankage.......... 12 
Organic nitrogen in coarse bone and tankage ........... 7 
Organic nitrogen in hair, horn shavings and coarse fish 
BCTAPS' 6 0b ML. WO OATS, I eG ff 
Phosphoric acid, soluble in water'..02.//-. 2. Va 6 
Phosphoric acid, soluble ia ammonium citrate........... 54 
Phosphoric acid in fine bone and tankage............... 5S 


Phosphoric acid in tine medium bone and tankage....... 44 
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“for 1904. 
Phosphoric acid in medium bone and tankage.... ...... $0 3 
Phosphoric acid in coarse bone and tankage ............ fh 
Phosphoric acid in fine ground fish, cotton-seed meal, 
Paspor-pomace and: wood ashes.....' 2.55 62. cee ese 5 
Phosphoric acid, insoluble in ammonium citrate, in mixed 
ME De mM ON ee eer ye ees Ove es wes 2 
Potash as high-grade sulphate, in forms free from muri- 
SEEM NOTES) IT) ASNESMOLE. Oo oe oe ee 5 
ETN WERT 2.4 ay al IRN a +i 





VALUATION OF FERTILIZING INGREDIENTS 


IN FOODS. 
Per peund 
for 1894. 
Organic nitrogen ...... CORR R, TERRA TEN os SANA ee $0 15 
hr UNE E C ea 5 


TI ee oe 


Le 
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XX. RESULTS OF ANALYSES OF COMMERCIAL FERTILI- 


Composition of fertilizers as guaranteed by manufacturers, and 








MANUFACTURER. 


Acme Fertilizer Co., Maspeth, L. I. 


Acme Fertilizer Co., Maspeth, L. I. 





Acme Fertilizer Co., Maspeth, L. I. 





Acme Fertilizer Co., Maspeth, L. I. 





J. H. Baker & Bro., New York city. 





J. H. Baker & Bro., New York city. 





J. H. Baker & Bro., New York city. 





J. H. Baker & Bro., New York city. 


_— 





J. H. Baker & Bro , New York city. 





Bowker Fertilizer Co., Boston, Mass. 





Bowker Fertilizer Co., Boston, Mass. 





Bowker Fertilizer Co., Boston, Mass. 





Bowker Fertilizer Co., Boston, Mass. 





Bowker Fertilizer Co., Boston, Mass. 





Bowker Fertilizer Co., Boston, Mass. 


Trade name or 
brand. 


Acme fertilizer 
Nov: 


Acme fertilizer 
No.2. 


Potato fertilizer. 


Superior  super- 
phosphate. 


AA ammoniated 
superphosphate. 


Complete cabbage 
manure. 


Complete oat 
manure, 


Complete potato 
manure, 


Victor special fer 
tilizer. 


Ammoniated dis- 
solved bone. 


Carpenter’s spe- 
cial fertilizer for 
peas and beans. 


Carpenter’s spe- 
cial fertilizer for 
potatoes. 


G. & T. high grade 
potato manure. 


Hill and drill. 


Kainit. 























ken 
~ 
co} 
Locality where = 
sample was taken. 8 a 
oe) 
a 
io) 
Flatlands. 1478 
Jamaica. 1514 
Flatbush. 1474 
Jamaica. 1510 
Bridgehampton. 1585 
Bridgeham, ton. 1586 
Southold, 1546 
Flatlands, 1482 
Jamaica. 1509 
Cutchogue. 1584 
Parkville. 1468 
Jamaica. 15u8 
Cutchogue. -15&3 
Rochester. 1455 
Jamaica. 1496 
Jamaica. 1497 - 
Riverhead, 1563 
Rochester. 1456 
Riverhead, 1564 


-“ 
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as found by chemical analysis. Hepressed in parts per hundred. 


















































NITROGEN. PHOSPHORIC ACID. Potash 
____| soluble in 
4 i water. Ex-' 
xpresse ressed as 
as ag eckior Available. | Insoluble Total. ! actual 
nitrogen. potash. 
Guaranteed. | 3.7 to 4.1 4.5to5 8 to 9 ThA GREESR TAL redesierteces 9 to 10 
Found 3.16 3.84 8.1 1.47 9.57 5 
Guaranteed. |4.95 to 5.35) 6to6.5 BECO Geet] oe we ate reise ie eletacaiea ears wan 5 to 6 
Found. 4.35 5.2 6.77 2,22 8.99 5.56 
Guaranteed. | 2.9 to 3.3 8.5 to 4 BALO Sa 0 Wet gases satel | ceme tele ae Hey 9 to 10 
Found. 2.55 3.1 7.34 1 9.11 9.15 
Guaranteed. |!1.25 to 1.65) 1.5to2 Stet Ole ans snenan a EG eS 4tos 
Found 1.60 1.89 7.69 | 10.4 4.35 
Guaranteed | 2.5t0 3.3 8 to 4 LORAIN ER Be wea 2to3 
Found. 3,02 3.67 10.27 2.2 12.47 2 88 
Guaranteed. 4.7 5.75 Borers weerere ck AR Fingkt sate " 
Found. 5.13 6.22 4,97 2.69 7.66 6.8 
Guaranteed. 41 5 3 dase hal WE CDEROL CIS OCT CML ACIC NS 9 
Found. 4.33 5.25 5.3 2.09 7.39 9,29 
Guaranteed. 373 4 Beeb et aieateciars BA Stil setC CCK Asie 10 
Found. 4.36 5.29 Bite 2.4 Sang 10.77 
Guaranteed. 3.8 4 10 Hf naiarer nadia Dresietbiacste alate 8 
Found. 8.28 3.98 9.37 3.55 12,92 “6.78 
Guaranteed. | 1.65 to 2.5 2to 3 8 to 10 Soran eer 10 to 12 2to 3 
Found. 1.52 1.85 9.79 1.19 10,98 1.5 
Guaranteed | 2.5to3.3 3to4 SLOVO aie cie acres oes 10 to 12 2to4 
Found. 2.29 2.78 10.29 1.92 12.21 1.98 
Guaranteed. | 3.7+t04.5 | 4.5to5.5 7to9 erinryitts aT TY SITY 6.5 to 7.5 
Found. 3.54 4,29 9.4 1.07 10.47 7 
| Tend Mia ni 
{ Guaranteed | 3.3 to 4.1 4to5 7to9 beam NEAR 9 to 11 7tQ 
Found. 2.62 3.18 10.28 1.45 11.83 5.93 
Guaranteed. | 2.05to 2.9] 2.5 to 3.5 8 to 10 ALTRI s 10 to 12 2to3 
Found. 2.21 2.68 7.79 8.9 11.69 Ppa v6 
Guaranteed. seoeeereene . e@eeene . | eesetoeeeaeeeee eeeeeteesaoee eesoeeeeveeee 11 to 13 
Found. eeeeveeeeoes eeeepeeeeneerne eeceeoeoeueeene eeeeoeveeeeeer @eoeeeeseees 12,22 
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MANUFACTURER. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co , Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co:, Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass, 


» 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bowker Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley: Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Trade name or 
brand. 


Potato manure. 
Potato phosphate. 


Potato and vege- 
table manure. 


Stockbridge cab- 
bage and cauli- 
flower manure. 


Stockbridge po- 
tato and vegeta- 
ble manure 


Stockbridge cel- 
ery manure. 


Stockbridge onion 
‘manure. 


Stockbridze  po- 
tato manure. 


Stockbridge po- 
tato and vegeta- 
ble manure. 


Stockbridge top- 
dressing manure. 


a 


Sure crop. 


Alkaline bone. 


Ammoniated dis- 
solved bone. 


Complete manure 
for potatoes and 
vegetables. 


Dissolved bone 
with potash. 


— 


Eureka _ super- 
phosphate. 


Locality where 
sample was taken. 


Rochester, 


Rochester. 


Rochester. 


Cutchogue. 


Jamaica. 


Southold. 


Rochester. 


Rochester. 


Rochester. 


Jamaica. 


Rochester. 


Rochester, 





Rochester. 


Rochester. 


Gravesend, 
Jamaica. 
Greenport. 


Rochester. 


Rochester. 


be 
hte: 
A 
=} 
a 


Station 
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NITROGEN. PHOSPHORIC ACID, Potash 
ue soluble in 
. water. Poe 
xpresse pressed as 
as ees Available. | Insoluble. Total. actual 
nitrogen. potash. 
Guaranteed. | 2.5 to 3 3 3 to 4 8 to 10 epids Maat 10 to 12 4to6 
Found. 2,24 2.72 10.74 3.24 13.98 6.41 
Guaranteed. | 1.65 to 2.5 2to3 9 to 11 aware atece 11 to 13 2to4 
Found. 2.48 8.01 9.76 4,28 14.04 2.36 
Guaranteed. | 2.5 to 3.3 8 to 4 8 to 10 2to 8 10 to 13 4to 6 
Found 3.81 4.02 8,52 2.92 11.44 6.51 
- Guaranteed. | 4.1 to 4.95 5 to6 5 to 6 Wego ay, - 6 to8 5 to 6 
Found. 5.26 6.39 5.39 4,28 9.67 6.99 
Guaranteed. | 3.3 to 4.1 4to5 6 to 8 Sane : 8 to 10 7to8 
Found. 3.38 4.1 8.04 2.8 10.84 .96 
Guaranteed. | 4.1 to 4.95 5 to6 4to5 acter 5 to 6 5.5 to 6.5 
Found. 4,69 5.6 6.15 2 53 8.68 5.4 
Guaranteed. 8 to 4 8.7 to 4.9 7to8 Sewahinies AE 8 to 10 5 to 6 
Found. 5.31 6 44 5.02 2.86 7.88 5,94 
Guaranteed. | 3.3 to 4.1 4to5 5 to? wa desis else's 7to9 7 to 9 
Found, 8.32 4.08 7.6 2.82 9.92 6.48 
Guaranteed, | 3.3 to 4.1 4to5 5 to? Srp faccteta siete 5 7to9 7to9 
Found. 8.32 4.03 7.49 2.55 10.04 7.86 
Guaranteed. | 4.95to5.75 6 to 7 polo fe: GUN EAI ara 6to 7 5 to 6 
Found. 4.91 5.96 5.08 2.88 7.9 6.19 
Guaranteed. 0. ace 65 l1to 2 SEO MON Gls senleeate A Cir 10 to 12 1 to 2 
Found. A Wf 2.63 11.09 3.24 14.33 1.39 
BREA ANTEC GC .syiscccce | copccecscces 11 to 15 1to 2 12 to 17 2.4 to 3.5 
Found. Risen ate tais es (inietae aisle vars 4 10.74 2.68 138.42 2.8 
; Lee Se oe Ore pss Ms aie hates 
. _ Guaranteed. | 1.65t0 2.5 2 to 3 7 to 9 dsaectes eee 8 to 10 1.5 to 2 
Found. 1.84 2 23 8.74 8.33 12.07 1.64 
aE a RR RO, le I a eS Sy ee ae a eee) | eee es tey See ee et 
Guaranteed. | 3.7 to 5.1 4.5to5 8.5 to 10 | Se HONE Ait 10 to 12 7 to 8 
Found, 8.42 4,27 8.48 2.28 10.76 7.23 
' MSTIATANTOSH. |ooscccccccs | cvevee’s ADE 9to 10 Rwila'dkreateas aiatatcie eine istelers 2.7 to 3.25 
Found. eerervreeonet eeeetee ° 8.98 1.28 10.26 2.15 
eS se Be 9 to 11 1to 2 10 to 13 3.25 to 4.3 
Found. @eeeeeoose eeoeveeteeveenes 10.5 2.95 13.45 3.23 
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Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co., Boston, Mass. 





Bradiey Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co.; Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


The Chicopee Guano Co., New York city. 


———— — 














Trade name or 
brand. 


Farmers’ 
method. 


new 


Fine ground bone. 


Grain fertilizer. 


High grade to- 
bacco. 


Justice dissolved 
bone. 


Justice dissolved 
_ boneblack. 


Justice brand Ger- 
man potash 
salts. 


Justice prepared 
blood. 


Justice treated 
blood. 


Niagara phos- 
phate. 
Patent super- 


phosphate of 
lime. 


Potato fertilizer. 


. 


Sea-fowl guano. 


Sea-fowl tobacco 
guano. 


Tobacco fertilizer. 


Alpotato manure 


Locality where 
sample was taken. 


Rochester. 


Rochester. 


—— 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Rochester. 


Hagedorn’s Mills. 











1410 





1420 





1417 





1408 








1415 





1403 





1413 


1411 





1412 


1419 


1418 





1599 


hu 
= 
N 
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New York STATE FOR THE SPRING OF 1894 — Continued. 











NITROGEN. PHOSPHORIC ACID. Potash 
bene soluble in 
water. Ex- 
Expressed | Equivalent pressed as 
as to Available. Insoluble. Total. actual 
nitrogen. | ammonia potash. 
Guaranteed. | 0.83 to 1.65 1to 2 8 to 10 Vitae ee les oe 10 to 12 2.15 to 3.25 
Found. 1.42 1.72 8.67 1.65 10.32 2.83 
Guaranteed. | 2.5 to 3 3 38 to 4 PES Bs Pra AMAA aateatel.s & 21 to 23 Sellcvenseoe 
Found. 3.96 4.8 6.47 11.85 18.32 wee evo aieieivias 


————[—$__—————— ff | ite eee 


Guaranteed. | 2.05to2.9 | 2.5to 3.5 11 to 12 1.5to 2.5 | 12.5to 14.5 | 1.1 to 1.6 
Found. 2.08 2.53 11.32 6.13 17.45 0.91 





——_________. Re 
——————SS=—_O———————Ooee | | S| Oe eee 














Guaranteed. | 5.75t06.6 7 to 8 ere Cer eoe Dattid 4to 5 10,8 to 12.4 
Found. 6.21 7.61 3.5 2.701 6.21 11.19 
Guaranteed. | .......005 | coves Risto biele ¢ 12 to 15 lto 2 18 to 16 vee eeeeceees 
Found. eoerereces ee 12.47 2.54 15.01 oeecerecerens 
Guaranteed. | .......656 | ceeeessseeee | 15 t0 18 1 to 2 16'fo.19 0 i} rae Reese 
Found. ereeesoere eeeereeesevese 15.07 0.07 15.14 kk Lb I 2/2} 8 918 
‘Guaranteed. eeeetesoee eeeeerersese | eeseeseveses @eeceesteeroee | Feeetere sever 12.4 to 14 
Found. eee eseeoee | eee eeeerene eseeeseeeres eeeeereeses @ hs Ue ee eare veeon 11.97 
Guaranteed. 8.£5to 9.85 10 to 12 eeeces e@esese | *8# Pees eeese @eeseeeereeeosne | 888 ee8e eeene 
Found. 7.9 8 1 Re Re ee EON hipaa es Cowes lich o> Bee acsomas ae 
Guaranteed, 4.95 to 6.6 6 to 8 WE Gibipicte\ a eitiate ease vessess poeeeseeenes eeeoesevcsas 
Found. 6.35 ata eccecccecvese seers eeeeee @eeeeeorseee eeecoeoseeeesn 
Guaranteed. | 0.83 to 1.65 1to2 7 to 9 EDO ee 8 to 10 1.1 to 1.6 
Found. 1.23 1.49 7.81 1.89 9.7 1.58 
Guaranteed. | 2.05 to 2.9 | 2.5t03.5 8 to 10 owas euigeete 10 to 12 1.5 to 2.5 
Found. 2.24 2.02 9.42 2.18 11.9 1.82 
Guaranteed, | 2.05 to 2.9 2.5 to 3.5 9 to 10 Resblesides ces 11 to 12 3.25 to 4.3 
Found. 2.41 2.93 8.86 5.3 14.18 2.78 
Guaranteed. | 2.05to2.9 | 2.5t0 3.5 8 to 10 Loe Sabagietetle Mn V1OGE TZN NE NTS tones 
Found 3.98 4.83 10.27 2.49 12.76 1,81 
es ee oe ie pee ee —— 
Guaranteed. 2.4 2.9 8 1.75 9.75 2 
Found. 2.96 3.59 8.87 2.69 11.56 2.38 
Guaranteed. | 3.3 to 4.1 4tod 8 to 10 2 to 8 10 to 12 4to 5 
Found. 3.19 3.87 9.51 1.82 11.33 4,06 
Guaranteed. | 2.9 to 4.1 3.5 to 5 7 to9 2 to 8 9to 12 5 to 7 
Found. 2.7 8.28 7.64 1,69 9.33 5.34 
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The Chicopee Guano Co., New York city. 


The Chicopee Guano Co., New York city. 


The Chicopee Guano Co., New York city. 





The Chicopee Guano Co., New York city. 


The Chicopee Guano Co., New York city. 


Clark's Cove Guano Co., New York city. 


Clark’s Cove Guano Co., New York city. 


E. Frank Coe, New York city. 





E, Frank Coe, New York city. 





E. Frank Coe, New York city. 


aes. Fertilizer and Chemical Co., Buffalo, 


einen Fertilizer and Chemical Co., Buffalo. 


tat Fertilizer and Chemical Co., Buffalo, 


nnetg Fertilizer and Chemical Co., Buffalo, 


proceen Fertilizer and Chemical Co., Buffalo, 


Darling Fertilizer Co., Pawtucket, R. I. 


Trade name or 
brand. 


Corn and wheat 
mixture. 


Farmers’ reliable 
for all crops. 


Fruit and vine 
success. 


Potato grower. 


Pure raw bone 
meal. 


Great planet A 
manure. 


Great planet B 
manure. 


— 


Excelsior guano. 


Gold brand excel- 
sior guano. 


Red band excel- 
sior guano. 


Ammoniated bone 
superphosphate. 


Ammoniated 
wheat and. corn 
phosphate. 





New rival. 


Potato, hop and 
tobacco phos- 
phate. 





Special potato, 


Animal fertilizer 
—special L. I 
brand A. 





Locality where 
sample was taken. 


Hagedorn’s Mills. 


Hagedorn’s Mills. 


Hagedorn’s Mills. 


Hagedorn’s Mills. 


Hagedorn’s Mills, 


Flatlands. 


Flatlands. 


Jamaica. 


Jamaica. 
Riverhead, 


Parkville. 
Jamaica. 
Riverhead. 


Warners. 


Marion. 


Jamaica. 
Marion. 


Jamaica. 
East Marion. 
Marion. 


Marion. 


Greenport. 





i 
: 


Station 





1597 





1600 





1598 





1601 


1602 





1483 





1484 





1511 





1513: 
1565 





1491 
1512 
1566 





1610: 





1606. 





1504 
1607 





1505 
1574 
1608 





1609 





1532 
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NITROGEN. PHOSPHORIC ACID. Potash 
Sk» Mirae ___._{ soluble in 
water. pee 
Expressed E pressed as 
+ Equivalent 
a : Available. Insoluble. Total. actual 
nitrogen. to ammonia. potash. 
Guaranteed. | 0.83 to 1.65 1 to 2 8 to 10 2 to 3 10 to 13 1to 2 
Found. 1,29 ihe 8.65 1.95 10.6 1.37 
Guaranteed. | 1.65 to 2.5 2 tos 8 to 10 2 to 3 10 to 13 2 to3 
Found. 1.82 2.21 8.69 1.79 10.48 2.26 
. Guaranteed. | 1 25 to 2.5 1.5 to 38 8 to 10 2 to 3 10 to 13 5 to 7 
Found. 1:87.) . 1.66 8.14 1.66 — 9.8 5.74 
Gusranteed. | 1.25 to 2.5 1.5 to3 8 to 10 2 to 3\- 10 to 13 5 to 7 
Found. 1.53 1.86 8.27 1,66 9.93 5.81 
Guaranteed 33 4 ars eicierahs tie By, dk’ erates aides 
Found. 4.09 4.96 6.55 14.87 21.42 eiialoipateleteraie a 
Guaranteed. | 3.5 to 4.1 4.25 to 5 7.5 to 9.5 lewis ie eat 8.5 to 11.5 7.5 to 10 
Found 4 4.45 8.15 2.01 10.16 
Guaranteed. | 4.95 to 6.6 6 to 8 5 to 6 siniletatehs tetris 6 to 7 7 to9 
Found. 4.54 5.51 §.35 2 7.385 7.08 
Guaranteed. | 3.3 to 4.1 4to5 10 to 12 Lito Se eee. Be 3.4 
Found. 3.34 4.05 8.77 0.71 9.48 3.9 
Guaranteed. | 2.5 to 3.3 3 to 4 8 to 10 1 to 2 se eesceseens 6 to 8 
Found. 2.95 3.58 9.61 1.93 pe aise & 5.76 
Guaranteed. | 3.3 to 4.1 4 to 5 9 to 12 Le $Oi Dee: bari hs 6 
Found, 8.45 4.19 9.02 0,92 9.94 6,56 
Guaranteed. | 2.9to03.7 | 3.5 to 4.5 10 to 12 1 to 2 IOS PICN INC 1 to2 
Found. 3.57 4.33 9,24 1.54 10.78 1.1 
Guaranteed. | 2.05to 2.9} 2.5 to 3.5 10 to 18 1 to 2 AB NR eet 1.6 to 2.7 
Found. 2.12 2.57 9.9 2.34 12.24 1.74 
Guaranteed. | 1.25to2.05| 1.5 to 2.5 10 to 12 1 to 3 ere ere Re OOEe 
Found, 1.42 1.72 9.85 1.56 11.41 1,99 
Guaranteed. | 2.05 to 2.9 2.5 to 3.5 10 to 12 Isto; aia aiaeichecet asters 8$,2.to 4.3 
Found. 2.15 2.61 9.83 1.3 12218 3.43 
ES, en eee par vas raw 
Guaranteed. | 3.7 to 4.5 4.5 to 5.5 8 to 9 1etor2 bay cla ete avelet 5.4 to 6.4 
Found. 3.73 4.53 8.05 0.44 8.49 5.44 
Guaranteed, | 2.9to 4.1 8.5 to se eeeeeneee o | evcesvcwnves 10 to 12 7to9 
Found. 2.65 3.21 (eit 3.08 10.78, 6.19 
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MANUFACTURER. 


Darling Fertilizer Co., Pawtucket, R. I. 
Darling Fertilizer Co., Pawtucket, R. I. 


Darling Fertilizer Co., Pawtucket, R. I. 


Darling Fertilizer Co., Pawtucket, R. I. 





Darling Fertilizer Co., Pawtucket, R. I. 
Darling Fertilizer Co , Pawtucket, R. I. 
Geo. B. Forrester, New York city. 
A B. Forrester, New York city. 


Great Eastern Fertilizer Co., Rutland, Vt. 


Great Eastern Fe:tilizer Co , Rutland, Vt. 


Hallock & Duryee, Mattituck, L. I. 
2 

Hallock & Duryee, Mattituck, L. I. 

Hallock & Duryee, Mattituck, L. I. 

Hallock & Duryee, Mattituck, L. I. 

Hallock & Duryee, Mattituck, L. I. 


Hallock & Duryee, Mattituck, L. I. 


Trade name or 
brand. 


Locality where 
sample was taken. 





Animal fertilizer} Greenport. 


—special L. IL. 
brand B. 


Animal fertilizer| Greenport. 


—rpecial L 
brand C. 


Fertilizer for gar- 
dens and lawns. 


Fine ground bone. 


Pure dissolved 


bone. 


The summer king 


Cabbage manure. 


Complete potato 
manure, 


General 


garden 
special. 


Vegetable, 
and tobacco 
grower. 


Lupton’s 


potato 
fertilizer. 





Mattituck fertili- 
zer. 





Movriate of pot 
ash. 


No. 1 for potatoes. 


No, 2 for cabbage, 
cauliflower, etc. 


No. 3. 


Greenport. 


Greenport. 


Greenport. 


Southold. 


Flatlands. 


Gravesend : 
Jamaica. 


Cutchogue. 


Mattituck. 


Mattituck. 


Mattituck. 


Mattituck. 


Mattituck. 


Mattituck. 


vine} Bridgehampton, 


ke 
P-] 
E 
a 


Station 





1533 





1534 





1530 





1535 





1538 





1537 





1490 





1469 
1502 





1582 





1589 





1556 





1555 





1557 





1596 





1595 





1553 
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NITROGEN. PHOSPHORIC ACID. Potash 
Sascha soluble in 
* i |; water, Pps 
xpresse E ivalent | | pressed ag 
quivalen 
as . Available. Insoluble. | Total actual 
nitrogen, | @™mmonia. | | potash. 
Guaranteed. | 8.7t04.5 | 4:5to5.5 | cscese soos | cesecees ca 10to12 | 5to8 
Found. 2.74 3.22 1.37 5.37 12 74 | 5.47 
nett AP) ee eee fe fal pa! 
| 
Guaranteed. ; 4 1 to 4.95 5 to 6 sane seeeeee | aeseresiee os 8 to 10 | 16 to 12 
Found. 3.23 3.92 53 3.18 8.48 .95 
|g ea seis il areal ena ems 
Guaranteed. |4.95to6.6| 6to8 eS ie Pee Ee ere Me aa 10 to 12 5 to 6 
Found. 3.38 4.03 6.6 4.60 11.2 5,3 
- ey ee 
Guaranteed. | 3.3 to4.1 4to5 Pt, See eae EAH chaletetns ovclatocs s | 22 to 25 Sawceleds AOE 
Found. 2.7 3.28 6.65 17.78 | Beas) = yee! eka Cet 
Guaranteed. | 2.05 to29| 2.5to3.5 14 to 16 ae en, Buf 16 to? Ss. eee AN, 
Found. 2.08 2.83 “13.72 2,22 1698) "hoc ccdeeleestae 4 
Guaranteed. | 3.3 to4.1 DT By deck [i avecawbens pak 7a SE OP i ok A 
Found, 2.92 3.5 6.23 3.05 9,28 | 6.52 
Guaranteed. 4.7 5.75 PIN Wert fc Rie Wa sian lve Wahange eee” ” 
Found. 5.33 6.47 6.56 Cite See ren 6.56 9.93 
Guaranteed. Sar 7 4.5 5.5 eooeere aoeeer | Oe eee ee peeee 10 
Found. 4.65 5.64 6.5 Sipeecae.s 65 11.58 
Guaranteed. | 3.3 to4.1 4to 5 6 to 8 Ee ane ee ahh Nee hd Ea 8 to 10 
Found. 3.14 3.81 6.44 0.96 7.4 8.67 
Guaranteed. | 2.05to 2.9} 2.5 to 3.5 8 to 12 1to3 seve canons 6 to 8 
Found. 2.04 2.48 8.34 1.18 9.52 6.24 
Guaranteed. | 3.3 to 4.1 4to5 es Be Eades eee ene pai +4 7 to9 9 to 11 
Found. 3.38 4.1 4.84 1.20 6.04 11.42 
Guaranteed 3.3 to 4.1 4to5 5 to 7 eoeeevevesae a8 @seeoeoe severe 7to9 
Found. 3.61 4.38 5.46 0 54 6 7.44 
—— pres —|—— neers 
Guaranteed. e@eeecee Sip ts i 29 68 €@ eee . seeeeearvreosen . ees . . . se eeeever , s 50.5 
Found. evecare SUS) [leweet Ged @¥iee | peeeseos . ° oe pene | evesevrereene 52.4 
Guaranteed. | 4.1 to 4.95 5 to6 6 to 8 Psy ede © fe ts Bp eon 6 to 8 
Found. 4.08 4.95 7.02 0,26 7.28 6.84 
Guaranteed. | 3.3 to 4.1 4to5 Wt OW aline Wace Soa « Pee erent an A 9 to 11 
Found. 3.78 4.58 6.66 0.94 7.6 11.16 
Guaranteed. | 1.65 to 2.5 2to3 7.5 to 10 Seat eers Pade hase aie alates 12 to 14 
Found, 1.66 2.01 7.07 0.14 mal 12.57 
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MANUFACTURER: 


Hallock & Duryee, Mattituck, L. I. 


Isaac C. Hendrickson, Jamaica, L. I. 





S. M. Hess & Bro., Philadelphia, Pa. 


8. M. Hess & Bro., Philadelphia, Pa. 





Hubbard & Co., Baltimore, Md. 
Hubbard & Co., Baltimore, Md. 
Hubbard & Co., Baltimore, Md. 
Hubbard & Co., Baltimore, Md. 


Imperial Guano Co., Norfolk, Va. 


Imperial Guano Co., Norfolk, Va. 








Imperial Guano Co., Norfolk, Va. 


Imperial Guano Co., Norfolk, Va. 


F. R. Lalor, Dunnville, Ont., Can. 
Liebig Manufacturing Co., Carteret, N. J. 


Liebig Manufacturing Co., Carteret, N. J. 


Special top-dress- 


Trade name or 
braid. 


Special garden 
fertilizer. 


High grade fer- 
tilizer. 


Keystone dis- 
solved bone 
phosphate. 


Potato and truck 
manure. 


Farmers’ I X L 
superphosphate 


Oriental 


phos- 
phate. 


Royal ensign, 


Standard bone 
superphosphate. 


L. I. special for 
potatoes and 
truck. 


Seven per cent 
guano for pota- 
tces. 


ing for spinach. 


Ten per cent 
guano for cab- 
bage and early 
truck. 


Canada hardwood 
ashes. 


Ammoniated dis- 
solved bone. 


Dissolved bone. 


Locality where 
sample was taken. 


Mattituck. 


Jamaica. 


Mattituck, 


Mattituck. 


Fayetteville. 


Lysander. 


Lysander, 


Lysander. 


Flatbush. 
Jamaica, 


Flatbush, 


Flatbush, 


Flatbush. 
Jamaica. 


Fairport. 


Moravia. 


Moravia. 








number. 


Station 





1554 





1494 


1568 





1567 





1396 





1393 





1395 





1394 





1473 
1517 





1472 





1475 





1476 


1516 





1461 





1435 





1440 


y : 
7 








~ 
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Guaranteed. 
Found. 


eS paba Equivalent 


PHOSPHORIC ACID. 


Total, 


Potash 
soluble in 
water Ex- 
pressed as 
actual 
potash, 


Guaranteed. 
Found. 


Guaranteed / 0. ce si .65 


Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 








Guaranteed. |0.83 to 1.25 


Found. 








Guaranteed. 
Found. 


Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 2 5p 


Found. 


Guaranteed. 
Found. 


































































































eenereteseeee 











oversees sane 





oe eeeerereens 


eoeeesteeseos 





epeeereeraoes 


beers seen 


eeoreoeererees 




















1.75 to 2.25 
2.12 





1.5 
1 











eeereeearevan 


eee eeee 
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MANUFACTORER. 


Liebig Manufacturing Co., Carteret, N. J. 


Liebig Manufacturing Co., Carteret, N. J. 





Liebig Manufacturing Co., Carteret, N. J. 
Liebig Manufacturing Co., Carteret, N. J. 


Feta Agricultural Chemical Works, Newark, 
es Agricultural Chemical Works, Newark, 


piste Agricultural Chemical Works, Newark, 





en Agricultural Chemical Works, Newark, 


ee Agricultural Chemical Works, Newark, 





cee Agricultural Chemical Works, Newark, 


orci ot Agricultural Chemical Works, Newark, 


dap Agricultural Chemical Works, Newark, 


tenet Agricultural Chemical Works, Newark, 
Frederick Ludlam, New York city. 


Frederick Ludlam, New York city. 





Trade name or 
brand. 


Dissolved bone 
and potash. 


High grade bone 
and potash. 


Standard phos- 
phate. 


T. and F. bone 
and potash. 


Ammoniated dis- 
solved bone 
phosphate. 


Caulifiower and 
cabbage fertil- 
izer. 


Celebrated ground 
bone. 


Harvest Queen. 
Perfect. 


Potato manure. 


Potato No. 2. 





Standard pure 
bone phosphate. 


Success. 


IEEE 


Dragon’s tooth. 


Neen ee nee eee en 


Locality where 
sample was taken. 


Moravia. 


Moravia. 


Moravia. 


Moravia. 


Rochester. 


Gravesend. 
Jamaica, 


New Suffolk. 


Rochester. 


Rochester. 


Rochester. 
Flatlands. 
Jamaica. 
Bridgehampton. 


Rochester. 
New Suffolk. 
Rochester. 


Rochester. 


Rochester. 
New Suffolk. 


Baiting Hollow. 


Baiting Hollow. 
Woodhaven. 











1439 





1437 





1436 





1442 





1471 
149% 























1441 
1578 





1559 





1518 
1560) 


a 
: 
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Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed 


Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed 
Found. 


Guaranteed, 
Found. 


NITROGEN. 


Expressed | Equivalent. 


as 
nitrogen. 


1.8 to 2.05 
1.76 


3.7 to 4.1 
3.67 


2.7 to 2.9 
3.67 
1.25 to 1.65 
1.52 
1 25 to 1.65 
1.46 


3.7 to 4.1 
3.69 


1.8 to 2.5 
2 


2.35 to 2.7 
2.36 
1.25 to 1.65 
1.58 
1,65 to 2.5 
1.61 


3.3 to 4.1 
3.28 


to : 
ammonia. 


























3.25 to 3.5 
4.45 














1.5 to 2 
17% 








4.5to5 
4.47 








2.85 to 3.25 
2.87 


1.5 to 2 
1.91 


2to3 
1.95 


4 to 5 
3.92 











PHospHORIC ACID. 







































































Available. Insoluble. 
TSCORL Oi vil cto ae tinees« 
13.34 1.66 
10 to 12 . e@eeneeve ee . 
10.64 er 
10 to 12 eve 2eeee0@ 
10.71 2.25 
13 to 15 eeereeeve eeene 
12.92 1.34 
9 to 10 2to 3 
9.11 2.63 
7.5 to 9 *eeseeeeveve ete 
8.19 0.52 
aes vet eseeoe | #20848 8.99 | 
9.5 to 11 eleibie.é aiefea sncie 
9.39 3.35 
OB GOe FIL WE cle cctalu sisvciolete 
9,27 2.79 
(AOE ecko stanieor 
7.53 0.96 
9.25 to 11 *#enpeeeeaee eee 
9.5 1.84 
10 to 12 2to3 
9.65 2.85 
QE BLO) LLM ititslewm sates ett 
9,28 2.57 
8 to 10 : 
7,84 4.32 
TL COCon a Nitkee sa siete ae ar 
8.68 3.11 








— 














a 


Total. 


Oo eee oer eeee 


eee eeeroene 


Potash 
soluble in 
water. Ex- 
pressed as 
actual 
potash. 
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MANUFACTURER. 





Frederick Ludlam, New York City. 


Frederick Ludlam, New York City. 


Frederick Ludlam, New York City. 





Mapes Formula and Peruvian Guano Co., New 
York City. 


Mapes Formula and Peruvian Guano Co., New 
York City. 





Mapes Formula and Peruvian Guano Co., New 
York City. 


Mapes Formula and Peruvian Guano Co., New 
York City. 





Mapes Formula and Peruvian Guano Co., New 
York City. 


Maryland Fertilizer and Manufacturing Co, 
Baltimore, Md. 


Miller Fertilizer Co., Baltimore, Md. 


Miller Fertilizer Co., Baltimore, Md. 


Miller Fertilizer Co., Baltimore, Md. 





Miller Fertllizer Co., Baltimore, Md. 
seme Rendering and Fertilizer Co., Buffalo, 


pau Rendering and Fertilizer Co., Buffalo, 





Trade name 
brand. 


or 


Ground bone, 


Kainit. 


Sickle brand. 


Cabbage and cau- 
liflower manure, 


Complete manure 
for light soils. 


Corn manure. 


Economical 
nure, 


ma- 


Potato manure — 
L. I. special. 


Sangston’s cereal 
and plant food. 


Acid phosphate. 


Harvest queen. 


Hustler 
phate. 


phos- 


Standard 
phesphate 
lime. 


super- 
of 


Buffalo fertilizer. 


Cyclone bone. 


ings Rendering and Fertilizer Co., Buffalo,| Dissolved bone. 





———EEEE 


Locality where 
sample was taken. 


Baiting Hollow. 


Bridgehampton. 


Baiting Hollow. 


Flatlands. 
Jamaica. 


Flatlands. 
Jamaica. 


Bridgehampton. 


Bridgehampton, — 
Flatlands. 
Mattituck. 
Fairport. 
Moravia, 
Moravia. 


Moravia. 


Moravia. 


Canandaigua, 
Dundee. 
Hamburgh. 


Hamburgh. 








1587 





1561 





1481 
1500 





1480 
1501 





1592 





1590 





1477 
1594 





1460 





1375 





1384 





1385 





1383 





1376 
1390 





1392 





1381 


= see CU 
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PHOSPHORIC AcID. 


Available. 


Insoluble. 


Total. 


Potash 
soluble in 
water. Ex- 
pressed as 
actual 
potash, 


Seen ee rr ee 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found 


Guaranteed. 


Found, 


Guaranteed. 


Found. 


‘Guaranteed. 


Found, 


Guaranteed. 


Found. 


Guaranteed. 


‘ound. 


NITROGEN. 

cg eoaa Equivalent 

nitrogen. to ammonia. 

Seb 10.8.5 3 to 4 
Pat 8.28 

4.1 to 4.95 5 to 6 
4.6 5.58 

4.95 to 6.6 6 to 8 
5 25 6.37 

3.7 to 4.1 4.5to5 
3.75 4,55 

2.5 to 3.3 8 to 4 
2:7 3.28 

8 3 to 4.1 4 to 5 
3.48 4,22 

1 to 1.65 1.25 to 2 
1.85 1.64 

1 to 1.65 1.25 to 5 
1.06 629 

0.83 to 1.65 1 to 2 
0.96 1.17 

2.35 to 2.7} 2.85 to 3.25 
2,41 2.93 

1.85 to 3.3} 2.25 to 4 
2.18 2.58 

2.5 to 8.3 8 to 4 
8.97 4.81 


eeeeeeeene 


seseereseeee 





eeeeeeteseoee 





10 to 12 
12.74 





6 
6.8 


6 to 8 
6.62 








8 to 10 
8.27 





6 to 8 
v.72 





6 to 8 
6.21 


10 to 13 
9.56 


13 to 15 
13.38 


10 to 12 
10.77 


9 to ll 
9.92 


10 to 12 
10.67 


11 to 13 
9.59 





eeeoreeveneese 


eeeeerereves 


aie 























1.5to2 
0.52 


1 to 2 
0.58 








1.5 to 2.5 
0,56 








1 37 to 2.37 
0.89 


eoeesveteee 8 


























erescessons 

















22 to 25 
23.88 








12.37 to 15.37 
10.48 


oe ea eOtereees 


11 to 13 
12.08 


8 to 10 
9 36 


7 to 9 
8.18 





——— 


2.25 to 3.5 
2.55 











2.25 to3 
2.84 








2.25 to3 
2.34 





ov eeeeecersons 


eeoereereeneeeee 


1.5 to2.5 
e 
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; ke 
P-1 
' Trade name or Locality where § 
MANUE SOT RT: brand. sample was takem| § 5 
Ss 
s 
m 
Milsom Rendering and Fertilizer.Co., Buffalo,| Erie King. Cavandaigua. 1878 
Niy oy 
Milsom Rendering and FertiJizer Co., Buffalo,; Potato, hop and| Canandaigua. 1377 
N.Y. tobacco  phos-} Dundee. 1380 
phate. Churchville. 1388. 
Southold : 1573 
Milsom Rendering and Fertilizer Co., Buffalo,] Vegetable bone} Hamburgh. 1391. 
Ns fertilizer. 
Milsom Rendering and Fertilizer Co., Buffalo,, Wheat, oats and} Dundee. 1879. 
Nay. barley phos-| Churchville. 1289 
phate. 
Moller & Co. Bone Works, Maspeth, L. I. Champion No. 1. | Canarsie. 1488 
Jamaica, 1503" 
Southold. 1550 
Cutchogue, 1580 
Moller & Co. Bone Works, Maspeth, L. I. Champion No. 2, | Canarsie. 1489 
Cutchogue. 1581 

National Fertilizer Co., Bridgeport, Conn. Ammoniated bone} Southold. 1572 
superphosphate. 

National Fertilizer Co., Bridgeport, Conn. Root fertilizer —| Queens. 1526- 
potatoes,onions,| Soythold. 1571 
etc. 

Pacific Guano Co., New York City. Dissolved bone} Rochester. 1422: 

; phosphate of 
lime. 

Pacific Guano Co., New York City. Nobsque guano. | Rochester. 1421 

Pacific Guano Co., New York City. Soluble Pacific} Rochester. 1423: 
guano. 

Pottstown Iron Co., Pottstown, Pa. Odorless phos-! Jamaica. 1495 

phate. 

Preston Fertilizer Co., Greenpoint, L. I. Ammoniated bone] Queens. 1528 
superphosphate 

Preston Fertilizer Co., Greenpoint, L. I. Cabbage and cauli-| Queens. . 1529- 
flower fertilizer 

Preston Fertilizer Co., Greenpoint, L. I. Potato fertilizer. | Greenpoint. 1527° 
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New Yorx Srate FoR THE Sprine oF 1894 — (Continued). 
NITROGEN. PHOSPHORIC AcID Potash 
pide soluble in 
ee 4 water. Ppt 
presse pressed as 
as petite br Available. | Insoluble. Total. actual 
nitrogen. ; potash. 
vate oee ney eS eee plipdgastisic Ht enlapihenbaciiaga leotsheatinboaas 
Guaranteed. | 0.83 to 1.65 1 to 2 8.45 to 10.45 2to4 10.45 to 14.45} 1.9 to 2.1 
Found. 1.42 1.72 8.24 2.86 11.1 2.5 
Guaranteed. , 2.05 to 3.3 2.5 to 4 8 to ll 1 to 2 9 to 13 4to6 
Found. | 2.32 2,82 8.2 2.6 10.8 3.96 
hema aac 3 al > 
Guaranteed. | 4.1 to 4.95 5 to 6 8 to 10 1 to 2 9 to 12 5 to 6 
Found. 3.19 3.87 8.16 2.02 -10.18 4.38 
Guaranteed. | 1.25 to 3.3 1.5 to 4 9 to 10 1 to 3 10 to 13 2 to 8 
Found. — 1.62 1.97 7.89 4.<9 12.18 2.82 
Guaranteed. | 3.3 to 4.1 ECOG aetae linn mretacere niet Drapetage WiMer ei etevalarece vets 9 to 10 6 to 8 
Found. 38.56 4.32 6.54 8.1& 9.72 6.12 
Guaranteed. | 4.1 to 4.95 Bi tO Gon Pne battles toes a Baath here rate 9 to 10 5 to 7 
Found. 4.15 5.03 5.79 3.05 8.84 6.01 
Guaranteed. | 1.65 to 2.5 2to3 7 to 9 dia have tas alae e's 9 to 11 2 to 4 
Found, 2.39 2.9 9.71 / .26 10.97 2.55 
‘iy ia a oat 
Guaranteed. | 3.3 to 4.1 4to5 8 to 10 1s salou staceate ete 10 to 12 6 to 8 
Found. 8.66 4.44 9.97 \ 0.76 10.73 6.15 
| pay uit 
Guaranteed, | cocssscce Sails, siaricereratatiele is 12 to 16 a aaa ste oe 18 to 18 Ridete Saleen oe 
' Found. eeaen ees eervrervresveoeetne 12.19 2.14 14.33 eevee eee Beans 
. us Oi Ny 
i 
j Guaranteed. |1.25to 1.65 1.5 to 2 5 to7 Ehrevara ie cual shen 9 to 14 2 to 3 
a Found. 1.47 1.78 7.8 | 4.8 12.6 2.2 
eit eM et 
a Guaranteed. | 2.05to 2.9; 2.5 to 3.5 8 to 11 2t93 10 to 14 2 to 3.5 
Is Found. 2.56 8.11 10.85 13 12.15 1.52 
Guaranteed, eeeeeeeees wt €0 eee eoes 9.7 9. 19 eeeevoveeeeaee 
Found. * cee sev eeeeeneee 6.69 12.74 19 43 eewereseneee 
Guaranteed. | 2.5to 3.3 8 to 4 SEOUL Miia patotte aan eranteeGh, wldeh'e'e setae to 8 
Found. 2.16 2,62 8.88 1.71 10.59 4.36 
Guaranteed. | 3.3 to 4.1 4to5 5 to7 whehnbiets be elt Na, ans ia aS ales 7ta9 
Found. 3.52 4.27 6.47 2.66 9.13 6,52 
Guaranteed. | 3.3 to 4.1 4to5 ag Rd a aT mend ae PN eee "Bto9 
Found. - 3.18 3.86 7.03 1.08 8.11 V.17 
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he 
Z 
Trade name or Locality where 
MARY SOEUR. brand. sample was taken.| § & 
= 
2 
‘ wa 
The Quinnipiac Co., New York City. Ammoniated dis-| Rochester. 1398 
solved bone. Lyons. 1443 
The Quinnipiac Co., New York City. Climax. Rochester. 1401 
Lyons. 1444 
The Quinnipiac Co., New York City. Cross bravd fish! East Marion. 1575 
bone and potash. 
| | Se eee 
The Quinnipiac Co., New York City. | Fish and potash, | Greenport. 1539 
The Quinnipiac Co., New York City. Fish bone and} Rochester. 1402 
potash 
The Quinnipiac Co., New York City. Market garden| Jamaica. 1507 
manure. 
The Quinnipiac Co., New York City. Mohawk. Rochester. 1399 
The Quinnipiac Co., New York City. Potato manure. East Marion. 1576 
The Quinnipiac Co., New York City. Potato phosphate.| Rochester. 1400 
The Quinnipiac Co., New York City. per nap dissolved} Rochester. 1397 
one. 
Read Fertilizer Co., New York City. High grade far-} Southold. 1547 
mer’s friend. : 
Read Fertilizer Co., New York City. New York State. | Moravia. 1387 
Read Fertilizer Co , New York City. Standard super-; Moravia. 1386 
phosphate. 
Standard Fertilizer Co., Boston, Mass. Bone and potash.| Rochester. 1424 
Standard Fertilizer Co., Boston, Mass. Potato and_ to-| Rochester. 1425 


bacco fertilizer. 








Standard Fertilizer Co., Boston, Mass. Standard guano, | Rochester. 1426 


; New Yorx Acricuururat Experiment Stratton. 


“New York Srare vor tux Spring or 1894— AL ORUET js 





Guaranteed. 
Fouad. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 





‘Guaranteed. 
Found. 








Guaranteedt 
_ Found. 


Guaranteed. 
Found. 





Guaranteed. 
Found, 








Guaranteed. 
Found. 


Guaranteed. 
Found. 








Guaranteed. 
Found. 
; 


Guaranteed. 
Found. 








Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
round 


Guaranteed. 
Found. | 
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1 to 2.5 
1.26 | 





NITROGEN. A PHOSPHORIC ACID. Potash 
TS soluble in 
- 5 | water. anak 
xpresse . pressed as 
as eager a Available, Insoluble. | Total actual 
nitrogen. : | potash. 
| 
1.65 to 2.5 2 to 2 9 to 12 1to2 10 to 14 2 to 38 
1.82 2 21 9.52 3.12 12.64 2.3 
pea to 65 1.25 to 2 8 to 11 1to2 9 to 13 2to3 
1.26 1.53 8.12 3.83 11.95 2.06 
B.3tad.1 |  4to5 BEG EPs avehuetksttapeOtOk yo) )wehtos 
333 | 4.04 3.31 | 3.44 6.75 3.79 
2.05t92.9) 2.5 to 3.5 4to6 2 to 3 6 to 8 4 to6 
2.87 2.88 | 5.99 3.32 » 9.31 4.43 
01, eae ie te BAGS Aes 
1.65t02.5/ 2to3 | 9to12 | 1to2 10 to 12 1 to. 1.5 
1.88 2.28 | 9.33 | 3.57 12.9 1.65 
3.3 to 4.1 4to5 8 to 11 | Meike re start ee ier to 
3.58 4.34 2 ; 11.35 6.83 
0.83 to 1.65 Dito 2b O7to9 1to2 8 to 11 1 to2 
1.22 TaBMAseop: NF I4 3.92 11.06 1.24 
25 to 3.3 8 to 4 | 6 to 9 se eaetdges be % teil 5 to 6 
2.89 2 | 6.74 4.06 10.8 5.72 
Sh hihi ea Mbit ES Babe 
2.05 to 2,9 2.5 to 3.5 RNG, i 1 to2 9 to 13 | 3to4 
2.12 2.57 3.63 12,24 rent a 
eeeweeeevee peesereeeseoe 12 to 15 1 to 2 13 to 17 ereeeeoerraever 
eeesevoeeee eeeeeee revert 10 65 3.40 14 05 eeovreverere eevee 
3.38 to 4.1 4to5 7to9 e+e eeene @eenreeraebee %to9 
3.26 3.96 7.47 0.6 07 6.81 
1.25 to205| 1.5 to 2.5 9 to 11 2 to 4 11 to 13 2 to 4 
1.45 1.76 8.86 1.64 10.5 1.76 
0.83 to 1.65 1 to2 8 to 10 2to4 10 to 12 4 to 6 
1.02 - 1.24 7.96 1.18 9,14 3.94 
Deeceee ces Modects Pract. & to 12 4 tod 12 to 17 2.5 to 3.25 
ees es 8.72 2,91 11 63 2.76 
2.05to2.9| 25to35 8 to 11 1to2 9 to 13 3 to 4 
| 2.04 2.48 | 9.78 2.64 12.42 3.07 
1.25 to 8 | 8 to 12 2 to 8 10 to 15 2 to 3 
1.53 | 9.45, 1.25 10.7 2.22 
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I. P. Thomas & Son, Philadelphia, Pa. 
I. P. Thomas & Son, Philadelphia, Pa. 
I. P. Thomas & Son, Philadelphia, Pa. 
I. P. Thomas & Son, Philadelphia, Pa. 


Elisworth Tuthill & Co., Promised Land, L. I. 


Ellsworth Tuthill & Co., Promised Land, L. I. 
Elisworth Tuthill & Co., Promised Land, L. I. 


Ellsworth Tuthill & Co., Promised Land, L. I. 





Elisworth Tuthill & Co., Promised Land, L. I. 





Tygert-Allen Fertilizer Co., Philadelphia, Pa. 





Tygert-Allen Fertilizer Co., Philadelphia, Pa, 


Tygert-Allen Fertilizer Co , Philadelphia, Pa. 





Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Walker Fertilizer Co., Clifton Springs, N. Y. 


Walker Fertilizer Co , Clifton Springs, N. Y. 
































. oe) 
a2 
Trade name or Locality where a 
brand, sample was taken.; 8a - 
re) 
B 
m 
Farmers’ choice} Greenport. 1542 
bene phosphate. 
Improved super-| Queens. 1524 
phosphate. 
Potato manure. Queens, 1525: 
Greenport. 1541 
| ene. <-e 
Tip top raw bone| Greenport. 1 40 
phosphate. 
Cutchogue Far-| Cutchogue. 1543 
mers’ Club ferti- 
lizer. 
wae rear yr 
No. 1 fertilizer. Promised Land, 1545 
No. 2 fertilizer. Mattituck. 1569 
Riverhead Town; Aquebogue, 1544 
Agricultural So- 
ciety fertiliz‘r. 
Special fertilizer. | Mattituck. 1570 
Cabbage manure. | Flatbush. 1485 
Jamaica. 1§15 
Popular phos -| Bridgehampton. 1591 
phate. 
Potato manure. Flatbush. 1486 
Hollis. 1522° 
Southold. ° 1548 
Specie} brand po-| Southold. 1549 
tato fertilizer. 
_ Tro) LL Seis Bee meen 4 
Ten per cent.| Flatbush. 1487 
| guano. Hollis. 1523 | 
| ‘ie im 
we 
Ammoniated phos-| Clifton Springs. 1462 
phate. Pie 
Cliften. 1466 


Clifton Springs. 








New York AgriourturaL Expmrimunr Station. 


New York Strate ror tue Spring or 1894 — (Continued). 





Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed, 
Found, 


Guaranteed. 
ound, 


Guaranteed. 
Found. 


Guaranteed. 
Found, 


Guaranteed. 
Found. 


Guaranteed. 
; kKound, 


Guaranteed. 
_ Found. 


/ 


Guaranteed. 
Found. 


Guaranteed. 
. Found. 


ee ee 


; ‘Guaranteed. 
' Found. - 






- Guaranteed. 
' Found. 


* Guaranteed. 
Found. 


¥ Guaranteed. 
Found, 


Expressed | Equivalent 








NITROGEN. 





























Insoluble. 




















2.87 3.48 




















a to Available. 
nitrogen. ammonia. 
1.65 to 2.5 2to3 9.5 toll 1to2 
e.1¢ 2.63 9.21 2.74 
0.4 to 1.65 0.5 to 2 12 to 15 2to3 
0.74 0.89 12.46 1.13 
2.5 to 3.3 8 to 4 9 to 11 1to 2 
3.18 3.86 9.7 0.22 
2.5 to 4.1 § to 5 10 to 12 $ to 4 
3.23 8.92 8.92 1.138 
4.1 5 9 eeeereeveeee 
38.84 4.66 7.79 0.77 
4.1 5 Bey Peter eae sis ctaval scare re 
4.43 5.37 7.55 1.10 
4.1 5 EAU MME PHD ca.m fetstacetecete ats 
4.46 5.41 3.13 1.70 
4.1 5 (FARA iiss Gk oneal : 
4.43 5.37 6.12 1.48 
4.1 5 8 Sah Misia ae eters 
4.26 5.17 6,29 1.10 
3.3 to 4.1 4 to 5 MALO te ate is eae 
8.95 4.79 7.64 1.56 
0 88 to 1.25 1to1.5 GTO Bile doles midinte arate 
1.06 2 6.86 Pe 
3.8 to 4.1 4to5 GLO Ce” Wiese as'et hs 
3:33 4,04 6.6 12) 
2.05 to 2.9} 2.5 to 3.5 6 to 8 pia gia aac Riaata 
234 2.91 8.05 0.91 
7.4 to 9 § to ll BG Goan Wests sath eats Gr 
7.64 9.27 5.58 1.59 
1.65 to 2.5 2 to 8 8 to 10 Rotaere Soar ect acals 
ie 2.06 8.39 2.41 
2,5 t00.3 3 to 4 10 to 12 ata ei aha ip iatane 
9.48 0.67 


PHosPHORIC ACID. 
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Potash 
soluble in. 
water. Ex 
pressed 
Total. actua 
potash. 
tisesside ale 2to4 
11.95 3.68 
baits Taira aah peas 
Wie ai aia He dirs 6 to 8 
9.92 6.07 
eersoe eeeeee 2 to 4 
10.05 3.46 
Sig entree i 10 
8.56 10.74 
eseeoeeeeeeenee 10 
8.65 9.64 
eeeoeceereseee ii 
4.83 7.14 
By Mee cateelowth ins ; 10 
7.6 10.42 
asveeeeanes 10 
7.39 9.54 
9 to 10 5 to 6 
9.2 5.84 
9 to 11 2to3 
8.06 2. 2h 
9 to 10 9to 10 
7.81 8.85 
eeoneeeeee ee 6 to 8 
8.96 6,66 
8 to 9 5 to 6 
ela 5.68 
Sanne ; 1 to 2 
10.8 1.5 
Hh Fas Preah atte 5 to 3.5 
10 2.61 
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MANUfACTURER. Tred? eet 


brand. 


Walker Fertilizer Co., Clifton Springs, N. Y. Old Pittsburgh. 


Walker Fertilizer Co., Clifton Springs, N. Y. 


Walker Fertilizer Co., Clifton Springs, N. Y. 


| table guano. 


Walker Fertilizer Co., Clifton Springs, N. Y. Victoria bone. 


Walton & Wann, Wilmington, Del. 


Walton & Wann, Wilmington, Del. 


Diamond soluble 
bone. 








Plow brand raw 
bone phos phate. 


niated bone super 


Williams & Clark Fertilizer Co., New York city. York ety Americvs ammo- 
/ 


Williams & Clark Fertilizer Co, 


Will’ams & Olark Fertilizer Co’; 





Williams & Clark Fertilizer Co. 


Williams & Clark Fertilizer Co., 


Williams & Clark Fertilizer Co., 


Williams & Clark Fertilizer Co 


phosphate. 





New York city.; Americus potato 
phosphate. 





New York city.| L. I. cabbage 
phosphate. 


, New York city.| Potato, hop and 


tobacco manure. 


Locality where 
sample was taken, 


Clifton Springs. 


Potato and vege:| Olifton Springs. 


| Pure ground bone.) Clifton Sprirgs. 


Clifton Springs. 


Venice. 





Venice. 


Rochester. 
Jama:ca, 


Rochester. 


Jamaica, 


Jamaica. 


Rochester. 





New York city.| Potato phosphate 
| 
/ 


New York city | Prolific crop pro- 


ducer, 





,» New York city | Royal bone phos- 


phate. 





Williams & Clark Fertilizer Co., New York city.| Universal am no- 


niated dissolved 
bone. 








Greenport. 


Rochester. 


Rochester. 


Rochester. 


number. 


Station 











1586. 





1429- 





1428. 





14:0: 





aa 


a 





New York AGrRIcuLTURAL EXPERIMENT STATION. 
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New York SratTr FOR THE SPRING oF 1894 — (Continued). 





NITROGEN. 


Expressed Fquivalent 
to ammonia. 


PHOSPHORIC ACID. 


Available, 


8 to 10 
7.61 





6 to 8 
5.99 





. 6.79. eer 


8 to 10 
7.08 


13 to 15 
13.08 


9 to 11 
7.91 











Insoluble. 








eosesrereene 






































en | eee eee 


1 to 2 
2.22 


eee | en ff ff | 


ee | en | fa | ft 








2 kes 
Guaranteed. | 1.65 to 3.5 2 to 3 
Found. 1.6 1.94 
Guaranteed. | 2.5 to 3.3 3 to 4 
Found. 2.19 2.66 
Guaranteed. | 3.7 to 4.5 4.5 to 5.5 
Found. 3.89 4.72 
Guaranteed. | 0. - to 1.65 1 to 2 
Found. 1.28 1.67 
RETA MECOC si isia'sccccione, | cesevcecessie 
Found. eeeeeveeene eeereeeeaeeease 
Guaranteed. | 2.3to2.7 | 2.75 to 3.25 
Found. 2.96 8585 
Guaranteed. | 2.5 to 3.3 8 to 4 
Found. 2.62 8.18 
Guaranteed. | 2.5 to 3.3 3 to 4 
Found. 2.69 3.27 
| 
Guaranteed. | 3.3 to 4.95 4to 6 
Found. 2.89 3.51 
Guaranteed. | 2.05to 2.9) 2.5 to 3.5 
Found. 2.19 2.66 
Guaranteed. | 2.5 to 3.3 8 to 4 
Found. 2.66 3.23 
es = 
Guaranteed. |0. a ae 1.65 1 to 2 
Found. 1.88 
Sy its 
Guaranteed. |1.25 to 1.65 1.5 to2. | 
Found. b heats la 1.69 
Guaranteed. | 1.65 to 2.5 2 to 3 
Found. 1.76 2.14 





Potash 
soluble in 
water, Ex- 
pressed as 
Total. actual 
potash, 
10 to 13 3 to 4 
9.48 3.88 
dats aieloiehs 7 to 8 
6.07 8.77 
22 . eeeeeeeene 
BISLEY Pr ode nee ete ee 
Apielee Sob eats 1.5 to 25 
11.5 1.06 
15 to 17 2.75 to 3.25 
15.79 2.79 
12 to 13 2.25 to 2.75 
12.03 2.02 
10 to 13 2 to 3 
12.33 2.03 
7 to 11 5 to 6 
9.01 5.55 
soos See eae 8 to 5 
11.06 3.16 
9 to 13 3 to 4 
11.73 2.81 
8 to 10 6 to 8 
7.98 5.39 
= a todd 1 to 2 
8.74 1.83 
8 to 11 2 to 3 
174 2.07 
9 to 13 2 to 3 
12.49 2.07 
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Composition of fertilizers as guaranteed by manufacturers, and as 





MANUFACTURER, 





Armour & Co., Chica 


go, Dl. 


Armour & Co., Chicago, Ill. 


Bowker Fertilizer Co 
Bowker Fertilizer Co 
Bowker Fertilizer Co 
Bowker Fertilizer Co 
Bowker Fertilizer Co 
Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bradley Fertilizer Co., Boston, Mass. 
Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


., Boston, Mass. 


-, Boston, Mass. 





., Boston, Mass. 


., Boston, Mass. 


., Boston, Mass. 


-, Boston, Mass. 


-, Boston, Mass. 


., Boston, Mass. 


., Boston, Mass. 


., Boston, Mass. 





















































parts per 
he 
S 
Trade name or Lecality where a a 
brand, sample was taken. oF 
7 
8 
mM 
Dissoived bone, Oneida. 1774 
Pure bone meal, | Oneida. 1773 
Acid phosphate. | Altamont. 1630 
Alkaline bone. Romulus. 1653 
Ammoniated dis-} Columbiaville. _ 1637 
solved bone. Farmer. 1648 
Farm and garden| Halls. 1687 
phosphate, Le Roy. 1762 
Fresh ground| Penn Yan. 1678 
bone. 
Hill and drill. Farmer, 1646 
Square brand bone} Ovid. 1662 
and phosphate. 
Stockbridge cab-| Saranac Lake. 1612 
bage and cauli- 
flower manure. 
Superphosphate} Altamont. 1631 
with potash, Le Roy. 1761 
Sure crop. Columbiaville. 1638 
Farmer. 1647 
Farmers’ new] Dresden. 
method. Avon. 
Niagara phos-| Lyons. 
phate. Avon, 
Patent puperphos, Waterloo. 
phate of lime. | Tuscarora. 


HACE 
WER ele 








+> |  — oo 
— 


= 
3 


Sa oS ee 


New York AqricutturaLt Experiment STATION. 
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ZERS IN NEW YORK STATE FOR THE FALL OF 1894. 


Ttesults expressed in 


hundred. 








Guaranteed. 
Found. 





Suaranteed. 
kound. 


Guaranteed, 
Found. 


—— 





Guaranteed. 
Found. 


Guaranteed. 
Found, 


Guaranteed. 
Found. 


Guaranteed. 
Found, 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


- Guaranteed. 


Found. 





Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. ped te Hy 65 


Found. 





Guaranteed.| 2.05 to 2.9 
2.64 


‘Found. 





found by chemical analysis at this station. 
































































































































NITROGEN. 
Expressed . 
Equivalent 
mittoved. to ammonia. | “Vailable. 
1,65 to 2.5 2to 3 1 9to10 
1.74 2.11 8 
2.5 to 3.3 MRC ne Sel gall ERE, lp a 
2.12 2.57 5.82 
te eeevaeveeaes eeeeeseoseeovne 11 to 13 
eevee oaeesase eetetoeeeneees 11.62 
eeseesveecee eeeeoeeceoeveeee 11 to 18 
eseeeeoeees seeeeeeeees ‘10.76 
1.65 to 2.5 2to 3. 8 to 10 
1.65 2 9.55 
1.65 to 2.5 2to3 8 to 11 
Deets: 2.12 9.83 
2.5 to 3.380 8 to 4 5 to 7 
8.25 3 94 6.7 
2.05 to 2.9 | 2.5 to 3.5 8 to 10 
2.25 273 very | 
1.65 to 2.5 2to 3 maitre s «iste 
1&5 2.24 
4.1 to 4.95 5 to 6 5 to 6 
4.83 5.86 6.96 
eeeoeeecesee | eeeveeee ee . 10 to 12 
eosoeges @seeeeveos eee 31.37 
0.85 to 1.65 1 to 2 8 to 10 
P10 1.42 9.02 
0.85 to 1.65 1 to 2 8 to 10 
1.24 1.50 8.31 
1 to 2 7 to 9 
1.34 8.62 
2.5 to 8.5 8 to 10 
3 8.20 10.22 
70 


Insoluble. 




















eeeeereeee 








eeeeenean 




















PuHospHoric ACID. 


Potash 
solub!e in |Retail 
water. Ex-} selling 




































































pressed as | price 
Total. actual /perton. 
potash. 
eer eseces Sseoenes $28 00 
16,82 e@seeoeane eee eesess 
24 vases $30 00 
25.28 e@eereesee . eseseese 
18 to 15 areieere eMrerete : 
15.37 tence eeeesee 
12 to 15 1to2 $24 00 
15.58 0.89 eeeseesn 
10 to 12 2 to 3 $27 00 
12.63 2.75 28 00 
10 to 14 2to3 27 00 
12.39 272 28 00 
18 to 22 eeeee seer $30 00 
18.57 eeeeoeeeeen eeenoe 
10 to 12 2 to 3 $32 00 
11.46 2.14 eaate 
12 to 15 2to3 $30 00 
17.02 2522 eeeeee 
6to8 6 to 7 $43 00 
8.21 6.3804 lWeiem'et,s P 
12 to 14 1to2 * 
14.58 1.14 $20 00 
10 to 12 1 to 2 $25 00 
15.29 1.51 25 00 


10 to 12 |2.15 to 3.25) * 
10.66 2.29 





8 to 10 
10.42 


10 to 12 
13.11 











$27 00 

1.1 to 1.6 | $26 00 
1.67 26 06 
1.5 to 2.5 | $29 00 
2.08 30 04 
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MANU’ ACTURER. 


E. B. Chapin, Rochester, N. Y. 





Chemical Co. of Canton, Baltimore, Md. 


Chemical Co. of Canton, Baltimore, Md. 


Chemical Co. of Canton, Balt’more, Md. 





Chemical Co. of Canton, Baltimore, Md. 


Chemical Co. of Canton, Baltimore, Md. 


Chemical Co. of Canton, Baltimore, Md. 


The Chesapeake Guano Co., Baltimore, Md. 


The Chesapeake Guano Co., Baltimore, Md. 





The Chesapeake Guano Co., Baltimore, Md. 





The Chesapeake Guano Co, Baltimore, Md. 


‘The Chesapeake Guano Co., Baltimore, Md. 





The Chesapeake Guano Co., Baltimore, Md. 





The Chesapeake Guano Co., Baltimore, Md. 





Clark's Cove Guano Co,, New Ycrk city. 








Cleveland Dryer Co., Cleveland, O. 








Trade name or 
brand. 


Standard phos- 
phate. 


Ammoniated bone 
superphosphate. 


Ammoniated bone 
superphosphate 


Ammoniated bone 
superphosphate. 


Baker’s special 
wheat, corn and 
grass m:xture. 


Dissolved bone. 


Ontario. 


Alkaline dissolved 
bone. 


Ammoniated bone 
superphosphate. 


Dissolved bone 
phosphate. 





Guano for all 


crops. 


New York special 
No. 1. 


New York special 
No. 2. 


Potato grower. 


King Philip alka- 
line guano. 


Forest City am- 
moniated super- 
phosphate. 


he 
2 
Locality where 5 
sample was taken.| §& 
| 3 
~ 
wM 
Rochester. 1725 
Skaneateles. 1627 
Skaneateles. 1628 
Skaneateles. 1629 
Penn Yan. 1683 
Skaneateles, 1775 
Penn Yan. 1679 | 
Tuscarora. 1756 
Lyons. 1707 
Lyons. 1706 
Tuscarora, 1757 
Lyons. 1704 
Pittsford. - 1698 
Pittsford. 1699 
Lyons. 1705 
Holley. 1743 
Bergen. 1766 



































oe er ae ees ee ee ee ee. ee 


















































































































































New York AGRICULTURAL, EXPERIMENT STATION. 555 
New Yore Srate ror THe Fart or 1894 — (Continued). 
NITROGEN. PHOSPHORIC ACID. Potash 

eto scluble in | Retail 

“4 “ water. ee selling 

xpresse pressed as rice 
as ro Sp leshiaester el Available | Insoluble. | Total. actual 43 ton. 

nitrogen. : potash. 

Guaranteed.} 1.65 to 2.5 2to5 8 to 10 Coin Melce eds [RRS RET oe 1.6 to 2.15| $25 00 
Found. 1.28 1.58 8.10 a lars’ 9.&5 2.85 Uevadar 
Guaranteed .| 1.65 to 2.5 2 to 3 8 to 10 2 to 3 10 to 13 2 to 3 $28 00 
Found. 1.74 2.12 8.56 1.€8 0 44 2.3 Pyne ae iAy = 
5 if ee ha ae > eR Popa OL a 
Guaranteed .|0.85 to 1.65 1 to 2 8 to 10 Saree Pn BEC Pee 2 to 3 $27 00 
Found. 0.97 rss Wg 8,59 2.49 11.08 2.64 ie ae 
Guaranteed .|0.85 to 1.65 1 to 2 8 to 10 A tele MRO iy oles ad 4 to 6 $28 00 
Found. 0.86 1.04 8.25 2.26 10.51 Ps eM naa 
Guaranteed, |0.85 to 1.65 1 to 2 9 to ll eva ce ue 11 to 13 2 to 8 $28 00 
Found. 0.86 1.04 8.82 2,85 11.67 2.33 NaS 6. 
ISLE POTETOOGEL SUN alu'e.c sretsia's, ch) id s'wieis ows waa 13 to 15 2to 3 15 to 18 seccseses | $18 00 

Found, eeeeeteees Pease eeeeeae 13.65 1.53 15.18 eraoee etee une 
Guaranteed.|0.85 to 1.65 1 to 2 8 to 10 2to3 10 to 13 4.4 to 5.5 | $26 00 
Found. 1.03 1.25 7.58 2.92 10.50 4.35 svie th 
KSTATADUCER | scewecsces [chs onsee wie 13 to 15 1 to 2 14 to 17 3 to 5 $22 00 

Found. = ACMEOOe 4 One tats 14.17 0.13 14.3 2.78 pane 
Guaranteed. 0.85 1 8 wistars hain Lia Reretatereiae 1 $21 00 
Found. 1.25 1.51 8.84 1.63 10.47 1.34 GST 
Guaranteed. eeeeerevee eeoeerneserlecs ‘ 14 2 16 eeceossces $24 00 
Found. tteseeeener eeeeereteves 16.12 0.61 16.73 suaeeeeenne 18 co 
Guaranteed. 2.05 2.5 9 siglo scciaa wie ees 1 $26 00 
Found. 2.64 8.20 9.16 1.48 10.64 1.39 sf an oe 
Guaranteed,|1.25 to 2 05} 1.5 to 2.5 10 to 12 1 to,2 11 to 14 3 to 5 $26 00 

Found. 2.5 1.82 10.99 0.78 $1 3.35 RE 
Guaranteed.| 1.65 to 2.5 2 to 3 8 to 10 2 it gy 9 to 12 2to3 $25 00 
Found. 2.05 5.49 8.06 2.12 10.18 2. OFF unt ae aD 
Guaranteed. 4.1 5 ff aeectatste aa eepluprnee 8 $32 00 
Found. 4,21 5.11 7.32 1.45 8.47 8.04 Sg ese 
4 —— — Sa ART NES cE Behe se 8: 28 
Guaranteed.| 1 to 1.65 1.25 to 2 8 to 10 I toe 9 to 12 2 to 3 $26 00 
Found. 1.59 1.93 5.98 2.62 8 60 3.57 ss i 
Guaranteed.| 1.65 to 2.5 2 to 3 COLO OM Nt hchele c's Bass 8 to 10 Ttore $30 00 

Found. 2.34 2,84 9.36 2.25 11.61 1.20 





Report oF THE CHEMIST OF THE 


XXI. Resuutts of Axvatysss oF COMMERCIAL FERTILIZERS IN 











MANUFACTURER. 





brand. 
E. Frank Coe, New York city. Ammoniated b *ne 
superphosphate 
E. Frank Coe, New York city. XXV ammoniated 
bone superphos- 

phate. 

ee eee EY te le ea = 
E. Frank Coe, New York city. Matchless grain 

fertilizer. 


E Frank Coe, New York city. 





Soluble bone. 





Ammoniated 


practical super 


Trade name or 
oo Fertilizer and Chemical Co, Buffalo, 











phosphate. 
Crocker Fertilizer and Chemical Co., Buffalo,| Ammoniated whe 
Nie Xs and corn phos- 
phate. 
Crocker Fertilizer and Chemical Co., Buffalo,| Ammoniated bone 
Pica Gh superphosp! ate. 








Crocker Fertilizer and Chemical Co., Buffalo, 
N.Y. and potash. 








Blood and animal 


Cocker Fertilizer and Chemical Co., Buffalo, 
IN dis matter. 





Crocker Fertilizer and Chemical Co., 2 Cereal phosphate 





INGE, 





Crocker Fertilizer and Chemical Co., Buffalo, 


N. 


Crecker phos- 
phate. 








Dissolved b one- 


Crocker Fertilizer and Chemical Co., Buffalo, 
IN ey § black. 





Hanlon Brothers’ 
special phos- 
phate. 


Aorkes Fertilizer and Chemical Co., Buffalo, 





Me rece Fertilizer and Chemical Co., Buffalo,} New rival. 
AN. . 








Vegetable bone 


Crocker Fertilizer and Chemical Co., Buffalo, 
N.Y. superphosphate. 





EK. A. Cross, N. Parma, N. Y. King superphos- 
phate. 


Locality where 
sample was taken. 


Potsdam, 
Waterlo >. 


Potsdam, 
Dresden. 
Poisdam, 


Hayt’s Corners, 


Fairport. 


at Farmer. 
Kendaia. 


Medina. 


A No.1 bone-black} Brockport. 


Brockport. 


Holley. 


Holley. 


Canandaigua. 


Medina. 





Farmer. 
Kendaia,. 


Fairport. 


N. Parma. 





ee oe See ome" — — 


number. 


Station 


1618 
1462 


1615 
1668 





1614 





1716 





1645 
1558 


1789 


1744 


1692 


1749 








eg ee 


New York AgricuttuRAL EXPERIMENT STATION. 
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New York Srarr ror THE Fart or 1894 — (Continued). 


















































NiTROGEN. PHOSPHORIC ACID. Potash 
: soluble in Retail 
: 2 water. Hees selling 
xpressed | pressed as : 
quivalent : price 
as Available. | Insoluble. Total actual 
nitrogen. | © #mmonia. potash, |Pe& ton 
Guaranteed. |1.65 to 2.05) 2 to 2.5 8 to 10 1 to 2 9 to 12 1.35 $29 09 
Found, pee Al 2.07 9.93 3.05 11.98 1.34 22 (0 
Guaranteed.| 1to1.5 | 1.25to 1.75 | 9 to 10 1 to 2 sates alto .0id 1 $25 00 
Found. 1.16 1.40 9.30 4.26 14,16 Teen 25 00 
Guaranteed.; 0.6 tol | 0.75 to125| 11 to 13 1 to bt eeeees es to 1.5 | ga5 00 
Found, 1.2 1.45 10.15 3.19 13.34 1.94 ise 
Guaranteed.| ..sseceees | seveveeseess | 12 to 15 2 to 3 14 to18 | sesseceeee | $20 00 
Found. eeeetoaeseest | ee eeee ee. 11. 3.88 15.48 eeeeeeeeee al ahauk alave 
Guaranteed. | 0.85 to 1.65 1 to 2 8 to 10 1: to 2 SRL a Saat 1 to2 $26 00 
Found, 1.04 1.26 8.40 2.02 10.42 1.27 Rie ae 
“Guaranteed.| 2.05to2.9;} 2.5 t0 3.5 10 to 13 1 to 2 seeeseeeee | 1.6t02.7 | 939 09 
Found. 2.13 2.58 9,97 1.73 11.70 1.65 31 00 
Guaranteed.| 2.9 to 3.7 3.5 to 4.5 10 to 12 toi livre eee ‘ 02 $20 00 
Found. 3.03 3.7 9.15 1.62 10200 1.24 i i 
Guaranteed.| 1.65 to 2.5 2to3 10 to 13 Pt Sty Weeder ve en 8 to 10 * 
Found. 1.83 2.22 10.24 Seis silt slew 10.24 vhecal 
Guaranteed. | 8.25 to 9.90 10 to 12 an Sparel aricyctetes ae bie 9 to 11 setts ee vies # 
Found, 7.95 9.€6 4.73 7.37 12.10 winlefi aetaleine 
Guaranteed.| 0.85 to 1.65 1 to2 8 to 10 oy ead bored ps «+ | 3.25 to 4.3] $25 00 
Found. 0.88 1.19 9.07 1.39 10.46 2.59 were 
Guaranteed.| 1.25 to 2.5 1.5 to3 10 to 13 1to2 eae ; 1.6to2.7 | $28 00 
Found. O79 1.54 10.38 1.75 12.13 1.99 eg 
AUBTARLEGO Ue tihorsiecdes (| seccesecerss 16 to 18 PI recite Meck Deis Fare wel aches ace * 
Found. eeeeeaeevers eeeeeeoeeeoene 16.89 eseene eee @oeeeeeeeeoe soeeceeoeee 
SFUBTANLCE ldsastovnear: | sevecescdees 10 to 12 ARCOM IAS ern rete 8 to 9 $25 00 
Found. ee ee aseeee ee eerererevee 11.12 55 11.67 8.95 eevee 
‘yuaranteed.| 1.25 to 2.05; 1.5 to 2.5 10 to 12 1to3 Husetio scutes 1to3 $28 00 
.Found. 1,28 1.55 10.05 1.85 11.90 1.86 28 00 
Guaranteed.) 5 to 5.75 6 to 7 6 to 7 Dito cit lean eats: Ane 6 to 8 bas 00 
Found. 5.6 6.8 6.39 0.22 6.61 GC. 427, eee 
Guaranteed.| 2.05 to 2.5 2.5 to 3 7to9 Belatneas hed 9 to 11 2to 3 $27 00 
Found. 2.48 38 6.59 2.8 9.39 8.72 ey 3 


_-- eee, 


Rerort oF THE CHEMIST OF THE 


XXI. Resutts or ANALYSES oF COMMERCIAL FERTILIZERS IN 











MANUFACTURERS. 


E. A. Cross, N. Parma, N. Y. 


BE. A. Cross, N. Parma, N. Y. 


J. H. Devins, Utica, N. Y. 


John Finster, Rome, N. Y. 








Great Fastern Fertilizer Co., Rutland, Vt 
Great Eastern Fertilizer Co., Rutland, Vt. 
Great Eastern Fertilizer Co., Rutland, Vt. 


fra C. Hall, Farmer, N. Y. 








Liebig Manufacturing Co., Carteret, N. J. 





Liebig Manufacturing Co., Carteret, N. J. 


Liebig Manufacturing Co., Carteret, N. J. 





Liebig Manufacturing Co., Carteret, N. J. 





Liebig Manufacturing Co., Carteret, N. J. 


tg Agricultural Chemical Works, Newark, 


eae Agricultural Chemical Works, Newark, 





pai Agricultural Chemical Works, Newark, 





Trade name or 
brand. 


Parma phosphate.| N. Parma. 


Queen phosphate.| N. Parma. 


J.H Devin’s phos- 
phate. 


Utica. 


Home trade bone} Rome. 
eagie phosphate. 


Dissolved bone. Voorheesville. 


English wheat} Voorheesville. 
grower. 


Grain and grass} Voorheesville. 
fertilizer. 


Farmer. 


e@eeeeeseeeereeose ee 


Dissolved bone. Moravia. 


Dissolved bone} Moravia. 
and potash. 


High grade bone} Moravia. 
and potash. 


Standard phos-| Moravia. 


phate. 


T and F. bone and| Moravia. 
potash. 


Ammoniated dis-} Halls. 
solved bone. 


Animal bone and} Rochester. 
potash No. 1 


Animal bone and/ Rochester. 
potash No. 2 





Locality where 
sample was taken. 


number. 


Station 














1623 





1671 





1619 





16°0 








FA. 


oe) 


New York AGRICULTURAL Experiment STATION. 


New Yore Srare ror tue Faun oF 1894 — (Continued ). 














NITROGEN. 





Expressed ; Equivalent 


as 
nitrogen. 








Guaranteed. | 0.85 . 1 25 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed . 


Found. 


Guaranteed. 


Found. 


Guaranteed 
Found. 


—— 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


‘Guaranteed. 


Found. 


‘Guararteed 
Found. 


Guaranteed 
Found. 


G ‘aranteed 
Found. 


Guaranteed 
Found. 


‘Guaranteed 
Found. 





1.25 to 1.65 
2.05 


2.5 to 3.3 
2.45 © 


2.5 to 3.3 
1.34 


Pe eeeroece 


.| 0.85 to 1.65 
1.06 


2.5 to 3.3 
217 


0.5 to 0.65 
0.66 


#eeesesece 


eeeersr eens 


eee. fees 


.| 1.25 to 2.05 
1.31 


oe} @@eeeevene 


.| .08 to 2. 
2 





t 


ce) 


ammonia. 


1 to 1.5 
2.43 


1.5102 
2.49 


3 to 4 
2.97 


3 to 4 


1 


62 


veees 


eeeeeereoceee 


ereeos 





PHOSPHORIC ACID. 


Available. 

















8 to 12 
6.82 


13 to 15 
11.88 











8 to 12 
8.63 


8 to 12 
8 52 


48to6 
5 55 


14 to 15 
15317 


13 to 15 
12.72 


10 to 12 
11.56 


10 to 12 
11.14 


13 to 15 
13 95 


9 to 10 
8.88 


10 to 12 
11.24 


Insoluble. 


1 to 2 
0.44 


Total. 


eoeesarese 


_—_—_—— | Se, 
TT OS OOO | 
bes 





"14.58 





559 
Potash 
soluble in | Retail 
water. Ex-! selling 
pressed as | price 
actual iperton. 
potash. 
2to3 $22 00 
tb Yammy foe Pye - 
2 to 3 $24 00 
3.57 
2to3 $22 00 
2.86 
2to3 $ 5 00 
1.88 
e oo S17 00 








2to4d $30 00 
2.43 
4.6 tod $20 00 
2.8 | 
ceeereee | $'7 €0 
3to4 $22 00 
2.35 
5 to6 $22 00 
3.67 
2.5t03.5 | $25 00 
2 24 
5 to 6 $24 00 
3.36 
1.5 to 2 $27 00 
1.86) pe ceueaels 
5 to 7 $25 06 
4.97 eoeseaue 
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XXI. Resutts or ANALYSES OF CommMERCIAL FERTILIZERS IN 





MANUFACTURER. 





TNE Agricultural Chemical Works, Newark, 


. 


en 9 Agricultural Chemica! Works, Newark, 


re Agricultural Chemical Works, Newark, 





Base Agricultural Chemical Works, Newark, 
N. J. 


' 





Lister’s Agricultural Chemical Works, Newark, 
Nowe 


Lonergan & Livingstone, Albany, N. Y. 


Frederick LudjJam, New York city. 








Frederick Ludlam, New York city. 





Frederick Ludiam, New York city. 





Frederick Ludlam, New York city. 


Mapes Formula and Peruvian Guano Co., New 
York city. 


Maryland Fertilizing and Manufacturing Co., 
Baltimore, Md. 


Maryland Fertilizing and Manufacturing Co., 
Baltimore, Md. 





Michigan Carbon Works, Detroit, Mich. 


Michigan Carbon Works, Detroit, Mich. 


Miller Fertilizer Co., Baltimore, Md. 


Trade name or 
brand. 


Crescent bone 
dust. 


Perfect. 


Plain dissolved 
bone-biack. 


Pure bone super- 
phosphate of 
lime. 


Success. 


Seseocsesseeesoeeens 


Cereal. 


Dragon’s tooth. 


Sickle. 


Complete manure. 


Alkaline bone, 


Tornado. 


Homestead. 


Jarves’ drill phos- 
phate. 





Harvest Queen. 


Locality where 


Rochester. 


Canandaigua. 


Brockport, 


Pittsford. 





Pitt sford ; 


Albany. 


Fairport. 


Moravia. 


Fairport. 


Moravia. 


Honeoye Falls, 


Fairport. 


Fairport. 


Ovid 


Honeoye Falls. 


Tuscarora. 





Ovid. 


Moravia. 


sample was taken. 


fa 
2 
g 
3 
st 


Station 





1768 











1617 


——| ——_____- —— 


1714 





1616 





1731 











1664 
1730 
1758 


163 





1618 








New Yorx AGRICULTURAL EXPERIMENT STATION. 


New York Srate For THE Fat oF 1894 — (Continued). 





_ NITROGEN. 


pxprecsed Equivalent 


iirozen 








Guaranteed.) 2.25 to 3.1 


Found. 








2.84 


Guaranteed. |1.25 poate 65 
1 


Fouud, 


Guaranteed. 


Found. 


Guaranteed. 


ound, 


Guaranteed, 


Found. 


Guaranteed: 


Found, 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guarauteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


ound. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


_ Found. 


2.35 to 2.7 
2.51 


1.25 to 1. 
Tet, 


65 


. 


pr 
4.89 


1.65 to 2.5 
1.69 


0.85 to 1 
0.95 


65 


3.3 to 4.1 
3.6 


eeeeteeeees 


enees eeee 


3.3 to 4.1 
3.78 


Seeveeseeoee 


0.4 to 0.8 
0.51 


1.85 to 2.6 | 2.25 to 3.15 
2.03 - 2.46 


1 to 1.65 
1.59 


1 to 1.65 
1.1 


to ammonia 


2.75 to 3.45 
3.45 


1to 2 
1.15 


4to 5 
4 37 


4to5 
4.59 


05tol 
0.61 


1.25 to 2 
1.56 


1.25 to 2 
1.83 


71 


PHOSPHORIC ACID. 


Available. 


13.69 


10 to 15 
11.91 


8 to 11 
9.57 
8to9 
9.46 


10 to12 
10.78 


Inso‘uble 


0.5t71.5 
0.31 


1.5 to 2.5 
1.17 


Total. 





11 to 13 
13.91 


eevee san 


"hese 


ys PCy an 


10 to il 
17.18 


10 to 12 
13.15 


10 to 12 
12.83 


eoeeeesere 


11.5 


12 to 14 
14 91 


10 to 12 
11.42 





Potash 


561 


soluble in | Reta‘] 
water Ex-| selling 
pressed as/| price 


actual 
potash, 


1 to2 
1.16 


7to9 
6.63 

. 1to2 
1 


4to5 
4.95 





per ton, 





eevosee 


@#secees 


eetsees 
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XXI. Resutt or ANALYSES OF CoMMERCIAL FERTILIZERS 1N 








MANUFACTURER. 


Miller Fertilizer Co., Baltimore, Md. 
Miller Fertilizer Co., Baltimore, Md. 


pew: Rendering and Fertilizing Co., Buffalo, 





vi aiid Rendering and Fertilizing C9., Buffalo, 
NERYS 


aches Rendering and Fertilizing Co., Buffalo, 
IN. Xi 


Milsom Rendering and Fertilizing Co., Buffalo, 
pn Rendering and Fertilizing.Co., Buffalo, 
mpgs Rendering and Fertilizing Co., Buffalo, 
ee Rendering and Fertiliz'ng Co., Buffalo, 


L. Mittenmaier, Rome, N. Y. 





Niagara Fertilizer Co., Buffalo, N. Y. 


Oakfield Fertilizer Co., Oakfield, N. Y. 


Oakfield Fertilizer C)., Oakfield, N. Y. 


Pacific Guano Co., New York city. 


Pacific Guano Co., New York city. 


Pacific Guano Co., New York city. 


Trade name or 
brand, 


Home Rule. 


Pure bone meal. 


Buffalo ferrilizer. 





Buffalo guano. 


Cyclone bone 
meal, 





D ssolved bone- 
black. 


Potato, hop and 
tobacco fertiliz’r 


Vegetahle bone 
fertilizer. 


Wheat, oats & bar- 


ley phospnate. 





Pride of America 


Niagaga wheat 
producer. 


Dcemestic. 





Golden Sheaf. 


Bone and potash. 


Dissolved bone- 
black. 


Nobusque guano. 


Locality where 
sample was taken. 


Farmer. 
Farmer. 
Ovid. 
Penn Yan. 


Romulus. 


Canandaigua. 


Honeoye Falls. 
Honeoye Falls. 
Lyons. 
Waterlco. 
Rowulus. 
Rome. 

Parma. 

Victor. 

Victor. 

Le Roy. 


Reed’s Corners. 


Reed’s Corners. 


number. 


| Station 


1649 





1651 


1661 
1684 


1655 





1691 





1732 





1733 








1639 
1654 





1771 





1734 





ives 








1765 








i AS ee 


\ 


New York AGRICULTURAL EXPERIMENT STATION. 5638 
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NITROGEN. PHOSPHORIC ACID. Potash 
eee Jaw Ness Vain wee ee tT le oe Ol blemn. |: Retall 
i e 4 haley abate selling 
xpresse Konivalant pressed as | price 
; quivalen . 
as .. | Available. | Insoluble. Total. actual ton. 
nitrogen. FO SION IRs potash. vith 
Guaranteed.|0.85 to 1.€5 1to2 9til Lito Stra ae wane: 2.5to3 $25 00 
Found. 0.88 1.06 9.37 0.77 10.14 2.52 ht Ae 
Guaranteed. 3.3to4.1 AcGOVs aml rratet en's ato(S-2- fo isvecese ae 6 < 20 to 23 eos cosees | $30 00 
Found. 3.83 4.65 8.13 13 93 22 06 istetaVajhialexele’ Py. ae 
Guaranteed.! 1.85 to 3.3 2.2% to 4 9to 12 1to3 1010 15 1.5 to 2.5 | $30 00 
Found. 2.04. 2.47 8.84 2.28 10.92 1.42 ) 25 00 
Guaranteed./|0.85 to 1.65 1to2 10 to 12 1to3 11 to 15 1to2 $28 00 
Found. 1.1 1.33 9.08 1.99 7 1,22 yee aietiee 
Guaranteed.| 2.5 to 3.3 8to4 SPtalerate ete os BE Ms in ajet wat ers 22 to 25 Revstain eels ata $32 00 
Found. 2.45 3 34 8.09 18 49 26 55 Heleloein RAs Hike taht ete 
Guaranteed. Pere esecee @oeseoesesee 16 to 18 éiale. ap =Hale Got! eipt ei afatie’ a bale Bowie altars $24 10 
5 Found. eeenanevs eeeeeereved 16.65 0.24 16.89 eveese eeeene 
_ fuaranteed.| 2.05 to 3.3 2.5to4 8 to 11 1 to 2 9 to 13 4to6 $2 00 
. Found. 1.94 2.35 9 12 as, LI 2% 4.74 Mea Rh 
Quaranteed.| 4.1 to5 5 to 6 8 to 10 1 to 2 9 to 12 5to6 $38 00 
found. 3.99 4.84 8.47 1.87 10.64 5.05 ie) 
Guaranteed.| 1 to03.3° 1.25 to 4 9 to 10 1to3 10 to 13 2to3 $27 00 
Found. 1.22 1.48 Kiet 2.05 9.76 2.64 28 00 
Gusranteed.| 1 65 to 3.3 2to3 pS aiticrn 6 et W's; wind ada 6 to 9 3 to 6 $30 00 
Found. 1 1,22 1,51 1.31 2,83 4.03 Pe og 
Guaranteed.|1.25t02.05|} 1.5 to 2.5 8 to 10 1 to 2 Buse tae: 4to6 $25 00 
Found. 1.54 1.83 wh IY? 2.88 12 58 3.28 Eaerelan! 
Guaranteed.| |.65 to 2.5 2to3 8 to 10 1to2 9to12 |1,08to1.62) $28 00 
Found. 1.94 2.35 8.16 3.46 11.62 WRB GE ores : 
Guaranteed.} 1 25to2.05| 1.5to25 7 to 9 1to2 8 to 11 1.9to 2.45 | $26 00 
Found. 1.25 1.51 9.2 0.78 9.98 2.91 BE ey 
TAUIACADIUCEC | ve edic sc sie lo ede ocesy sees 10 to 12 ae cea Mist's live shee wallets « 2.15to 3.25} $22 00 
kound. ae ola yr eho 9.21 1.47 10.€8 2 ics Panis 
Guaranteed. oeoereeeeeesd eeeeovreevearene 15 to 18 e@eorrs e686 eseeene sees eeseee eee ¥ 
Found. ree ee eee eseeeevecoevae 16 79 0.15 .94 eseeoroone 
Guaranteed | 1.15 to1.65 1.4 to 2 "9 to 12 , Ale Sense 2to3 * 
Found. 1,°%4 1.50 8.71 2.41 11:12 2.21 
La 
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Pacific Guano Co., New York city. 


A. Peterson, Penfield, N. Y. 


Moro Phillips Chemical Co., Philadelphia, Pa. 





Moro Phillips Chemical Co., Philadelphia, Pa. 





Moro Phillips Chemical Co., Philadelphia, Pa. 
Moro Phillips Chemical Co., Philadelphia, Pa. 
Moro Phillips Chemical Co., Philadelphia, Pa. 
Moro Phillips Chemical Co., Philadelphia, Pa. 
Moro Phillips Chemical Co., Philadelphia, Pa. 
Moro Phillips Chemical Co., Philadelphia, Pa. 


Moro Phillips Chemical Co., Philadelphia, Pa. 


Wm. W. Phipps, Albion, N. Y. 





Wm. W. Phipps, Albion, N. Y. 


Wm. W. Phipps, Albion, N. Y. 





Quinnipiac Co., New York city. 


Quinnipiac Co., New York city. 


Trade name or 
brand. 


Soluble 
guano, 


Pacific 


Penfield fertilizer. 


C and G complete 
fertilizer. 


Disso'ved phos- 


phate. 


Eureka potato 
phosphate. 


Eureka wheat 
phosphate. 


Farmers’ phos- 


phate. 


Kinne’s_ selected 
fertilizer. 


Soluble bone 
phosphate. 


Special fertilizer. 


Yates county fer- 
tilizer. 


Ammoniated dis- | 


solved bone with 
potash. 


Potato, corn, fruit 
and vine fertili- 
zer. 


Superphos phate 
with potash. 


Ammoniated dis- 
solved bone. 


Climax. 


Locality where 
sample was taken. 


Reed’s Corners. 


Penfield ‘; 


Ovid. 


Ovid. 


Avon. 


Avon. 


Penn Yan. 


Ovid. 


Penn Yan. 


Cahandaigua. 


Farmer, 


Penn Yan. 


Albion. 


Albion. 


Albion, 


Benton, 


Sodus. 


number. 


Station 





1696 


1711 


1660 





1665 


1752 





1753 





1675 





1659 





1673 
1690 





1€52 





1674 





‘1747 


1748 





1746 


1685 





1718 
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Guaranteed. 


Found. 





Guaranteed. 
Found. 





Guaranteed. 
Found, 


Guaranteed. 
Found. 


Guaranteed. 
Found, 


Guaranteed. 
Found. 





Guaranteed. 
Found. 





Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


—— 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 





Guaranteed. 
Found. 





Guaranteed. 
Found. 



































NITROGEN. 
Expressed} Equivalent 
' as to 
nitrogen. | ammonia. 
2.05to2.9| 2.5to3.5 
2,28 2.7% 
4.1to5 5 to 6 
2.57 3.12 
1 to 1.65 1.25 to 2 
0.64 0.78 


—— 


@eeeveeoves 


eoeeeveces 


0.83 to 1.65 
0.84 








- 1 to 1.65 
0.94 


Coeereceee 


1.85 to 2.7 
1.75 


1 to 1.65 
0.94 














: a to 1.65 
0.93 


2.05 to 2.90 
1.94 





1.65 to 2.5 
22.4 





——$—$—$——$<— 


Ze 1.65 
1.72 





oeeoeeoeeses 


1 to 2 
02 


1.25 to 2 
1.14 


* eteeeece 


poeeteoeeos 


2.25 to 3.25 
2. 


2.5 to 3.5 


eeseeeeeseeees 


2 to 3 
2.72 


1.25 to 2 
2.08 


° 8.88 
HS 
12 
aie 
° 11.81 
| 2.35 
14.1 
PES Bey FEE 


PHOSPHORIC ACID. 


Available. 








8 to 10 
9.06 


10 to 12 





8 to 10 
9.51 


13 to 15 
13.94 


10 to 12 
11.25 








9 to 11 
9.69 


7to9 
8.3 


8 to 11 
9.59 


14 to 17 
14.8 








9 to 10 
9.39 





9 to ll 
9.35 








9to 11 








8 to 10 
9.99 








11 to 13 








9 to 12 
9.64 








Insoluble. 





eeees coos 


























eeeee 











Total. 














eoesesesons 











eres 

















13 to 15 
14.56 


10 to 14 
12.33 


9 to 12 
10.99 








Potash 
soluble in | Retail 
water. Ex-| selling 























pressed ag | price 
actual j|perton. 
potash. 

1.5 to'2.5 * 
1826 2 Nite ele . 
4to5 $80 00 
5.23 Paws 

1.25 to 2 - 00 
2.01 esee0 

A IAC »» | $20 00 

5.5 to 6.5 30 00 
4.98 . bi 
1 to 2 $20 00 
ps Ia tn Ma A 

2.5t03.5 | $25 00 
3.06 eeeees e 

e eoesenee $17 00 

ese seeees 18 00 





4.75 t95.75| $79 00 
4.74 

















8 to 4 ae 00 
3.4 eeree 
‘ 








2.5 to 3.5 $25 00 
2.85 chalerkia ate 
2to4 $28 00 
2.45 eesee08 
%to9 $36 00 
6.25 ee sa8098 
2 to 4 $24 00 
1.91 esse e03 
2 to 3 $29 00 
2.63 eoeseee0d 
2 to 3 $27 00 
2.08 eoeoeese 
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Quinnipiac Co., New York city. 
Rasin Fertilizer Co., Baltimore, Md. 
Read Fertilizer Co., New York city. 
Read Fertilizer Co , New York city. 
Read Fertilizer Co., New York city. 
Read Fertilizer Co., New York city. 
John §. Reese & Co, Baltimore, Md. 


John 8. Reese & Co., Baltimore, Md. 


John §. Reese & Co, Baltimore, Md 

John §. Reese & Co., Baltimore, Md. 
John 8. Reese & Co., Baltimore, Md. 
John §. Reese & Co., Baltimore, Md. 
Rochester Fertilizer Co., Rochester, N. Y. 
Rochester Fertilizer Co., Rochester, N. Y. 
Rochester Fertilizer Co., Rochester, N. Y. 


Isaac C. Smith, Columbiaville, N. Y. 


Trade name or 
brand. 


Cross fish bone 
and potash. 


Acid phosphate. 


Farmers’ friend. 


Leader guano. 


New York State 
phosphate. 
Standard  phos- 
phate. 
Challenge crop 
grower. 


Crown bone ph s- 
phate and pot- 
ash 


Elm bone phos- 
phate. 


Ha'f and half. 


Pilgrim. 


Wheat special. 


Blood and bone 
guano. 


Blood and bone 
guano XX. 


Genesee guano. 





John Smith’s 
super-phosphate 
































u 
vo 
2 
Locality where a g 
sample wastaken.| oO 
3 
7) 
Le Roy. 1764 
Penn Yan. 1680 
Webster. 1721 
Farmer. 1643 
Webster. Beg | 
Webster. 1723 
Niles. 1625 
Sodus. 1720 
Gage. 1686 
Niles. 1624 
Sodus. 1719 
Niles. 1626. 
Dresden, 1666 
Webster. 17.4 
Webster. 1726 
Columbiaville. 1636 





bina 


. 


















































~—er 


= <3 i 
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NITROGEN. PHOSPHORIC ACID. Potash 
pes ies soluble in | Retail 
water. Ex-| selliag 
Expressed | Equivalent pressed as} price 
as to Available. | Insoluble. Total. actual /[perton, 
nitrogen. | ammonia. potash. | — 4 
Guaranteed.| 1.65 to 2.5 2to 3 9 to 11 salts acy vere 10snule 1 to 1.5 $26 00 
Found. 1.85 rot 9.11 3.77 12.88 1323" 5 Wise 
NET: a RS ee er a 14 1 DS ie NAS By $18 00 
Found. eeeereeare eeneevereaeee T4037 0.87 1D ac4 eeer 
Guaranteed.| 2.05 to 2.9| 2.5 to 3.5 9to 11 Yeas Badtat 11 to 14 2 to 4 hi 00 
Found. 2.35 2.85 9.77 0.86 10. 63 is eg o'er cers een 
Guaranteed./|0.85 to 1.65 1 to 2 7to 8 Leese Lie 8 to 10 2 to.3 $25 00 
Found. ett 1.34 6.89 1.6 8.49 2.42 Ae Ne 
Guaranteed.|1.25 to 2.05) 1.5 to 2.5 9 to 11 SAC 11 to 13 2 to 8 $25 0 
Found. 0.87 1.05 8.9 oa 11 10.01 QV G6il le eee ee 
Guaranteed.|0.85 to 1.65 1to 2 8 to 10 vedel ase iurte torte 4to 6 $:5 00 
Found. 0.98 1.19 8.62 0.76 9,48 4.3) 0) el cpeeee 
Guaranteed. 0.85 1 8.5 Dep at Lea das r 2 $25 00 
Found 0.9 1.09 9.2 1.88 11.08 J38 1) Shee 
Guaranteed. eceeoseves eeseserseces 18 to 14 @ oeereeseone 14 to 15 2 to 3 $25 0) 
Found. @eeeeeeeee eseoeerseoeseee v3 1.25 16.55 1.47 eeneee . 
oo Maas eee 14 3 17 ube ver wes Rep euson 
Fuuai. eeveseeese @eoeeveeceeeoes 15.22 1.28 16.50 eeeeeseeeee | seeeee e 
Guaranteed. 0.85 1 11 3 @eeeeeeese 0.6 eee . 
Found. 0.79 0.95 12.91 1.09 14 0.55 $24 
Guaranteed.|1.25 to 1.65 1.5to2 6 5to 8 Sates ee sien RH CONCONLOLD 3to 4 $0 
Found. 1 33 7.93 2.54 10.47 '.49 kena 
Guaranteed. eeeeeeveete eeeeveevevseeeane 10 e@eoere ee eeee 1 $22 
Found. e@eeereeoeoen peoeeseseeseae 10.19 3.94. 14.18 0.91 eeereee 
Guaranteed. |0.85 to 1.65) to 2 BtO10 | ssee-seeee | eoesesseee | 1.6 to 2.7 $26 
Found. 1.5 1,828 9.12 0.98 10.1 2.41 visa anie 
Guaranteed. 0.85 to 1.65 2to 3 8 to 10 pei tab ace act abe leete svere ie 4to5 $24 
Found. 1.05 1 27 6.71 0.85 7.56 4.33 Wore esti 
Guaranteel.| 1.65 to 2.5 | 2 34 to 3.34 8 to 10 vase Pee eines Roe cok 4a0 * 
Found. 18S 2.22 8,29 0.59 9.08 me GO GASB es 
G aranteed.| 1.9 to 2.75 | 2.34 to 3.34 | 6.37 to 8 2.05 3.42t010.05; 2.06 to 3 $25 
‘Found. 1.8 2.18 6.78 2.63 9.41 2.32 atecatareieye 
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~——— 








MANUFACTURER. 


R H. Stone, Trumansburgh, N. Y. 


Standard Fertilizer Co., Boston, Mass. 


Standard Fertilizer Co., Boston, Mass. 


Swift & Co., Chicago, Ill. 


Swift & Co., Chicago, Ill. 


I P, Thomas & Son, Philadelphia, Pa. 


Walker Fertilizer Co , Clifton Springs, N. Y. |Ammoniated phcs- 


Walker Fertilizer Co., Clifton Springs, N. ¥. Economical bone 


Walker Fertilizer Co., Clifton Springs, N. Y. 
Walker Fertilizer Co., Clifton Springs, N.Y. 
Walker, Stratman & Co., Pittsburg, Pa. 
Walker, S8tratman & Co., Pittsburg, Pa. 

M. E. Wheeler & Co., New York city. 

M. E. Wheeler & Co., New York city. 


M. E. Wheeler & Co., New York city. 





Williams & Clark Fertilizer Co., New York city. 


Zell Guano Co., Baltimore, Md. 











te 
3 
Trade name or Locality where 2 g 
brand, sample was taken. oA 
_— 
8 
7) 
Eureka, Trumansburgh, 1611 
Standard guano. : Penn Yan. 1676 
Vincent. 1697 
Wheat, oata and} Geneseo. 1751 
barley fertilizer. 
Pure’ ground! Brockport. 1741 
steamed bone. 
Raw bone meal, Brockport. 1740 
Special 8.C. phos-| Penn Yan. 1677 
phate. 
Honeoye Falls. 1728 
phate. 
Dresden. 1€67 
phosphate. 
Potato and vege-| Honeoye Falls. 1729 
table grower 
Special mixture} Honeoye Falls. 1727 
acid phosphate. 
Banner. Penn Yan. 1631 
Big bonanza. Penn Yan. 1£82 
Electrical dis-| Dundee. 1672 
solved bone. 
Grass and .oats} Dundee. 1671 
fertilizer. 
Royal wheat; Dundee. 1670 
grower. 
Royal bone phos-| Le Roy. 1763 
phate. 
Economizer. Canandaigua, 1€93 
* Not stated 
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by dealer. 


















































NITROGEN. PHOSPHORIC ACID. Potash 
soluble in 
devo 
Expressed ressed as 
as to ammon! id Available. | Insoluble. | Total. actual 
nitrogen, | °° #mmo potash. 
Guaranteed.| Oto 0.8 0 to 1 2to6 Se getiitle Rei eitc spttolses 1 to4 
Found. 0.5 0.6 7.34 2.33 9.67 5.86 
Guaranteed 1 to 2.5 1.25 to 3 8to 12 2to3 10 to 15 2to 3 
Found. 1,13 1.37 8.99 1.96 10.95 2.03 
Guaranteed. eeceseeese @eeoereer-cees 10 to 12 eerseeeesne | Bete ere08 ° 8.25 to 5.4 
Found. etreeeveeeee @eeeveeeeeoene 10.12 ae 12.26 3.01 
Guaranteed. 3.3 to 4.1 4to 5 eseeeeeees peer eseses 20 to 24 eeerereece ee 
Found. 8.29 3.99 7.28 17.08 PE es (A Wea Ra 
Guaranteed. 3.7 to 4.5 4.5 to 5.5 seeeeceoees @eveeseee 20 to “ eoeoes oeose 
Found. 8.92 4.76 6.29 18.61 DAD ey llevar etetere a tehe 
Guaranteed. eeeeeeeees eeseeeseeeeee 14 to 16 1 to @eeeeeveveee | **®*- ee 8008 e 
Found, @eeeeseser eeeeeseovsese 13.87 pe ts" 15.5% 0,9 @)2 8 08 i609 
Guaranteed. | 1.65 to 2.5 2 to 3 8 to 10 NO IGEEIAC ACR Act kh aes, 1 to 2 
Found. 1.79 Ely; 7.98 2.19 10.17 2.03 
-Guaranteed.|0.85 to 1.65} 1 to 2 11 to 13 2-to 3 13 to 16 1 to 2 
Found, 0.98 1.19 10.92 1.53 12.45 eis 
Guaranteed.| 2.5 to 3.3 8 to 4 6 to 8 niece Win toys" Gala Necape date oS cles 7 to 8 
Found. 2.67 3.24 5.37 2.55 7.92 7.18 
Guaranteed. eeeeeeeee eeeeeeneeose 13 to 15 eeeereeeee | C8 ee Bere . eee . 
Found. eeeeeseeee eeee ereesn 15.43 0.35 15.78 eoeoreeeene 
Quaranteed.| 2.05 to 2.9} 2.5 to 3.5 9 to 10 1 to 2 10 to 12 11.6 to 2.15 
Found. 1.29 1.56 6.59 3.4 9.99 1.06 
Guaranteed.| 2.5 to 3.3 8 to 4 10 to 11 1 to 2 12 to 38 ea tort.6 
Found. 1.42 he) 12 0.58 12.58 0.33 
PANADANLOO” ol fects cidieso2 | tnsc ec dees ow 18 to 17 2 to 8 Seesinet sock libeeatie tere 
Found. eeeeeeseeene eseeeeeeveees 14.36 1.44 15.8 eeeeeevenen 
Beare: | eeeeeeeeee eeeeeseeoeeves 10 to 14 2to4 . se 2 to 3 
Found. eeveeeeeeoee eeeeeeveeeee 10.4 1.39 11.79 2.64 
Guaranteed.) 0.85 to 1.5 1 to 2 8 to 12 1 taxa hier. ee 2 to 3 
Found. 0.9 1.09 9.48 1.32 10.8 2.06 
Guaranteed.; 1 to 1.65 1.45 to 2 7 to 9 weeeese a 8 to 11 2 to 3 
Found. 1.49 1.81 Or G | 3.89 11.59 Dae 
Guaranteed |0.:5 to 1.65 1 to.2 9 to 11 2 to 3 11 to 14 1,to 2 
Found, 1.07 1.3 1364 1,24 12.88 1.83 
ve gee ores ae 





Retail 
selling 
price 
per ton. 


* @esare0 








eoesese 








$32 





$16 50 





$25 00 





* 


eesesen8 





$32 4h 


ernee 





ereseen 





ee esees 





$30 00 


eerecese 





eeeeeaen 


$26 00 


$24 00 


eeeeeen 
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Ss. A. BEACH, Horticctturist. = - aes 








ENDELL PADDOCK, Asststanr Horricurrvrist. ? 
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Rerort or HorticutturaL Work. 


The principal lines of work undertaken in 1894 by the Horti- 
culturist and his Assistant were: 

1. A study of some fungous diseases of fruit and remedial 
treatment of the same. 

2. A comparison of apparatus for snes fungicides and 
insecticides. 

3. Testing new varieties of fruit and vegetables. 

4. Plant breeding for the purpose of originating mea 
varieties of fruit. 

The constantly increasing correspondence of the Station on 
horticultural topics demands considerable time. 


Pear Leaf Blight.—Treatment of pear seedlings for the pre- 
vention of the leaf blight, which is so prevalent as to seriously 
interfere with growing pear seedlings in this country, has been 
conducted for three seasons. These investigations were carried 
on in /&92 in co-operation with the United States Division of 
Vegetable Pathology, but since then the work has been wholly 
under the direction of the Horticulturist. The results indicate 
that with the methods thus far tried the disease can not be com- 
pletely controlled, especially when the seedlings are grown 
adjacent to infected stock of the previous year; yet spraying 
with some of the copper mixtures has shown that the ravages of 
the disease may be very much lessened by such treatment. 


Apple and Pear Scab.—In 1893 extensive experiments in a 
commercial pear orchard demonstrated that a weak Bordeaux 
mixture was thoroughly efficient in controlling the pear scab, 
and the past season equally as extensive experiments have shown 
that but three treatments need be made if the applications be 
timely and thorough, and that similar treatment is successful 
in preventing apple scab. But a moment’s reflection is necessary 
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to show the practical importance of such investigations to the 
fruit-growing sections of New York State. A full report of 
this work is given on subsequent pages. 

Raspberry Anthracnose.—This disease has become 80 
serious that it has nearly ruined large raspberry plantations in 


some portions of the State. It is being made the subject of 


special investigation by Mr. Paddock. The results of the inves- 
tigation, so faras they may be estimated at present, indicate 
that the disease may be controlled by proper treatment. A com- 
plete report of this work can not be made before the close of 
another season. 


Spraying Machinery.— A report on the comparison of 
apparatus for applying insecticides and fungicides was prepared 
by Mr. Paddock in connection with the special work in the Sec- 
ond Judicial Department, published in Bulletin 74, and is 
reprinted in this report. 


Testing Fruits.— Large numbers of new varieties of fruits 


are being introduced into cultivation and sometimes old varieties _ 


are being sold under new names. It has been the policy of this 
Station ever since it was established to compare these new fruits 
with the standard old varieties and report on their merits so far 
as they may be determined here. With apples and pears the 
results necessarily appear slowly, since it requires several years 


after they are grafted or planted for these fruits to come into 


bearing. A statement of the number of varieties of each kind 
grown will serve to show how extensively this work is carried 
on. All of these figures are exclusive of Station seedlings. 
The apple orchards contain four hundred and thirty-six varieties, 
many of which are in full bearing. The pear orchard contains 
twenty-six varieties. Of plums there are one hundred and fifty- 
nine, seven of quinces, eighty-six of peaches, thirty eight of cher- 
ries, one hundred and sixty five of strawberries, forty of rasp- 
. berries, thirty five of blackberries, thirty-seven of currants, and 
two hundred and sixteen of gooseberries. 

The report on strawberry tests for 1894 appeared in Bulleae 
seventy-six, which is reprinted in this report. 


Forcing Vegetables.— The Station greenhouses ai be de-— 
voted this winter again to forcing vegetables, growing mush-_ 


xyooms and pot experiments with fertilizers. 





x ees 

“ack 6 
nated 
a 


a 


7 4 
ae ee 


Ss ee ro , 


ee ee ee 








New York AGRICULTURAL EXPERIMENT STaTION. 575 


These experiments in forcing vegetables for the winter 
market will alone well repay one interested in new departures 


in agriculture, to visit the Station and inspect the results which 


are being secured. Last winter between the 13th of December 


and the 26th of May, there was produced in the Station green- 


house, aggregating 148 feet in length by 20 feet wide, about 300 


pounds of mushrooms, about 1,000 English cucumbers, over 400 


pounds of tomatoes, about 120 dozen lettuce, over 100 dozen 


radishes, and 11,100 string beans. The mushrooms were grown 


under but a portion of the benches and produced at the rate*of 
over 60 pounds per 100 square feet of the bed surface. 
Many of these were actually sold at the following prices in the 


Geneva market: Mushrooms, $1 per pound; English cucumbers, 


£0 cents each; string beans, 40 cents per hundred; lettuce, 40 
cents per ch. radishes, 4 cents per bunch: tomatoes, 50 cents 
per - pound, i 


Station Work in the Second Judicial Department. 
The last Legislature appropriated $8,000, to be expended under 
the direction of this Station, in agricultural investigations and 
the dissemination of agricultural knowledge in the Second Judicial 
Department of New York State, including the counties of Orange 


and Dutchess, and the counties southward, excepting New York. 


This work has been placed under the general direction of the 
Horticulturist, subject to the approval of the Station Director. 
By special request of representative agriculturists of this sec- 
tion, the investigations‘undertaken the past season in accordance. 
with provisions of this law, have been concerned with the 


insect pests of truck crops, and the testing of various kinds of 


machines for applying insecticides and fungicides. Some of the 


results of this work are published in the following bulletins: 
Bulletin No. 74 is entitled “ Observations on the Application of 


Insecticides and Fungicides.” No. 75 is on “ Insects Injurious to 


_ Squash, Melons and Cucumber Vines; the Asparagus Beetle.” 


No. 83 is on “Late Cabbage Insects.” Other bulletins are in 
preparation. 


The most important discovery that has been made by the ento- 


mologists. incidental to their work, is the presence of the San 
Jose scale, not found before within the limits of New York State. 


Mr. Howard, Entomologist of the United States Department of 
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Agriculture, states that it is known as the worst insect pest of 
decidous fruit trees on the Pacific coast. In view of the serious 
nature of this new pest and the importance of preventing, if 
possible, its distribution to other parts of the State, it is proposed 
to test methods of fighting it during the coming winter and 
spring. Early spring will give the best opportunity for studying 
some of the most serious insect pests of field crops, namely, the 
asparagus beetle, onion magot and onion thrips, and early cab- 
bage insects; also the cucumber and potato flea beetles and a 
difterous larve affecting spinach, beets and probably other vege- 
tables of similar nature. The summer’s work will be a continu- 
ation, largely, of that begun in the spring, together with a special 
study of the squash vine borer, common melon louse and boreal 
lady-bird beetle, which is very destructive to squash and pumpkin 
vines. 

The Mycologist began work December 1. At present he is 
studying diseases of considerable importance to florists. He will 
give his attention to other important fungus diseases of culti- 
vated plants, as opportunity arises. 


Bulletins.— The following bulletins pertaining to horticultu- 
ral work have been issued during the year. 

No. 64. I. Some experiments with strawberries in 1893. 

Il. Strawberry crosses. 

No. 67. Experiments in preventing pear scab in 1893. 

No. 69. Vegetables grown for exhibition. 
* No. 72. Preventing leaf blight of plum and cherry nursery 
stock. 

No. 74. Observations on the application of fungicides and in- 
secticides. 

No. 76. Notes on strawberries for 1894. 

No. 81. Variety tests with blackberries, dewberries and rasp- 
berries.— Raspberry anthracnose. 

Nos. 64, 67, 69 and 72 were printed with some alterations in 
the annual report of 1893; Nos. 74, 76 and 81 appear in this 
volume. 


Addresses.— The Horticulturist has addressed the following 
meetings during the year: 

Farmers’ institutes in New York State at Canastota, Fayette- 
ville, Seneca Falls, Phelps, Penn Yan, Albion, Batavia, Mount 


Py 
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Kisco, Riverhead, Mineola, Dryden, Yorktown, Vernon, Madison 
and Knoxboro; Granges at Ovid ‘Centre, N. Y., and Oaks’ 
Corners, N. Y.; The Academy of Science, Elmira, N. Y.; The 
Western New York Horticultural Society, Rochester, N. Y.; 
Farmers’ clubs at Syracuse, N. Y., and, Trumansburg, N. Y.; 
Fruit Growers’ Society, Medina, N. Y.; Niagara County 
Farmers’ Society, Ransomville, N. Y.; New York State Fair, 


Syracuse, N. Y.; Chautauqua Grape-Growers’ Association, Fre- 


donia, N. Y.; annual meeting of the™Ontario Fruit-Growers’ 
Association, Orillia, Canada. 


Exhibitions.— An extensive exhibit of fruit and vegetables 
was made at the State Fair, Syracuse, N. Y., and at the Hornells- 


~ yille Fair. 
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Variety Tests of Apples. 





The varieties of apples thus far received at this Station for 
testing have, with few exceptions, been topworked on young 
bearing trees of Baldwin or Rhode Island Greening.. In a few 
cases they were topworked on some other variety and in several 
instances root-grafted or budded trees of the variety to be tested 
were planted. Many old varieties have been admitted to the 
orchards for the sake of comparison with the newer sorts. 

This topworking of varieties received at the Station for testing 
was begun in 1883, and since then has been continued at intervals, 
till at the present time there are four hundred and nine kinds o. 
apples and twenty-seven kinds of crab apples growing in the 
Station orchards, making a total of four hundred and thirty-six 
varieties. 

Many of the kinds first introduced are now bearing from a 
few fruits to three or four bushels per tree. One hundred and 
fifty-two kinds of apples and fifteen kinds of crab apples 
were fruited here in 1894, making the total number of 
varieties fruited one hundred and sixty-seven. Notes on 
a few of these varieties are given below. It should be 
remembered that this report does not pretend to make a final 
statement as to the merits of these varieties, but simply shows 


their record thus far at this Station. Undoubtedly in some | 


localities some of them will do better than they have done here; 
in other places they may not do so well as they have done here. 
As the trees become older, it will be possible to make more 


extended reports and to include new features that may be 


brought out by the data constantly accumulating in the Station’s 
annual records. 

Synonyms and temporary names of unnamed seedlings in the 
following pages are printed in italics. . 
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NOTES ON VARIETIES. 


Aport Oriental.—A Russian apple, scions of which were 
received from T. H. Hoskins, Newport, Vt. Topworked on a 
bearing-tree in 1888, it bore its first crop of fruit this season. 


~The apples are of medium size, roundish, oblate, conic; skin 


tough, pale yellowish green, sometimes with a faint blush, 
sprinkled with large white dots and covered with faint white 
bloom; stem medium, set in a deep russeted cavity; calyx small, 
closed, set in a small, shallow, slightly corrugated basin; flesh 


_ whitish, nearly sweet, not firm; core large; quality fair. Season, 


August. 


_ Autumn Streaked.— A Russian apple, received from T. H. 


Hoskins, Newport, Vt. Topworked on a bearing tree in 1888. 


Fruit large, yellow or pale yellow, striped and splashed or shaded 
with red, and covered with pink bloom. The brilliancy of its 
coloring varies, some fruits being rather dull while others are 
bright and handsome. Stem rather stout, set in a narrow, 
shallow cavity ; calyx large, closed, set in a wrinkled, uneven, wide 
basin; flesh firm, rather crisp, moderately juicy, sprightly sub- 
acid, good quality. Season, September. 

Mr. T. T. Lyon, in Bulletin No. 2, U. 8. Div. Pomology, 1888, 
p. 39, reports this variety as adapted to northern New York and 
northern New England. In these sections its season would prob- 
ably be Jater than it is at Geneva. 


-Buckingham.— A southern apple of unknown origin, received 
from R. G. Chase & Co., Geneva, N. Y., in 1888, under the name 
of Winter Queen. The fruit is medium to large, oblate, yellow, 


_ blushed and mottled with red and carmine, whitish bloom; stem 


about an inch long, set in a broad, deep, slightly russeted cavity; 


calyx small, closed, set in a deep-ribbed basin, sometimes varying 


to shallow; flesh nearly white, crisp, juicy, mild, subacid, with 
distinct aroma: rather coarse; good flavor and quality. Season, 


~ December. 


Cox’s Pomona.— Scions of this variety were received from 
Ellwanger & Barry, in 1883. It bore its first fruit in 1892. It 


does not agree well with the description giyen by Downing. 
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Fruit is frequently large and highly colored with crimson on a 
clear, very pale yellow ground; cavity deep, stem rather short ; 
calyx open, basin wide, somewhat corrugated; good to very 
good in quality. Season, October. 


Everbearing.— //linois Imperial. Received from Benjamin 
Buckman, Farmingdale, Ill., and topworked on bearing tree in 
1888; yielded its first specimens of fruit in 1893, and produced a 
light yield in 1894; fruit medium to large, roundish, oblate ; skin 
smooth, vellow, lightly splashed with red in the sun and sprinkled 
with dots; calyx closed; stem rather short aud slender; both 
cavity and basin are narrow and moderately deep; flesh crisp, 
juicy, sub-acid; good to very good. Began to ripen in 18¥4 
about September 1. 


Excelsior Crab Apple.— A seedling of Wealthy, originated 
by Peter M. Gideon, Excelsior, Minn., from whom it was received 
in 1888. Fruit very large for a crab, nearly as large as a medium- 
sized apple; roundish oblate; stem rather long and slender, some- 
times bracted, and inserted in a narrow, rather shallow cavity ; 
calyx rather large, closed, set in a shallow, broad plaited basin ; 
skin smooth, yellow, sprinkled with numerous russet dots and 
shaded or splashed with red over much of its surface; handsome 
in appearance ; flesh white, not fine grained, firm, juicy, subacid 
with crab apple flavor; good to very good in quality. Begins to 
ripen about the first of September. Tree vigorous, upright, 
spreading. Worthy of testing further. ; 


Gideon.— This variety originated with Peter M. Gideon, 
Excelsior, Minn., from whom it was received in 1888. It was 
grafted on a bearing tree and bore its first fruit in 1892. The 
fruit is medium to large, nearly round ; skin light yellow, without 
blush, waxen or oily to the touch; stem slender, set in a deep, 
irregular cavity; calyx small, closed, segments reflexed; basin 
medium; flesh white, juicy, crisp, nearly sweet, 'eood in flavor 
and quality. Season, October. Tree a good grower. 

Gideon, No. 7—From Peter M. Gideon, Excelsior, Minn. 
Fruit of Oldenburg type, medium or above, roundish, oblate; 
stem slender, set in a deep, rather narrow cavity ; calyx closed, 
segments reflexed, basin moderately wide and deep, somewhat 


~ 


: 
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‘corrugated ; skin smooth, pale yellow or green, splashed and 


sheded with red; flesh subacid, not so crisp and juicy as that of 


Oldenburg, but has more of a yellowish tinge. Better for dessert 


use than Oldenburg, and ripens about with that variety. It is 
not superior to other varieties of its season for dessert use, and 
is inferior to Oldenburg for culinary use, being more mild in 
flavor, therefore it does not seem to be worthy of introduction 
in the apple-growing sections of New York State. 


Groskoe Selenka Gruner.—A Russian app'e received from 
Eliwanger & Barry, in 1883. It was topworked on a young tree 


‘and produced a small crop of fruit five years later. The tree is 


upright, inclined to spread, productive; young shoots slender, 
pale brown color, downy; fruit medium, ribbed, roundish, flat- 
tened; skin thin and tender, nearly white, slightly tinged with 
pink on the exposed side; calyx closed, segments reflexed, set in 


a narrow, shallow corrugated basin; stem rather long and slen- 


der, set in a narrow cavity; flesh firm, crisp, juicy, white, fair 
quality, but becomes water-cored and worthless if allowed to 
remain on the tree until fully ripe. Season, August. 


Hartford Rose.— Topworked on a bearing tree in 1888, and 
bore its first fruit five years later. Fruit above medium, oblong 
conical; yellow, nearly covered with pale red, occasionally 
splashed with carmine and sprinkled with numerous pale dots; 
its color is not brilliant enough to be as attractive as other apples 
of its season. Stem rather long and slender, set in a deep, nar- 
row cavity; calyx small, closed, set in a narrow, rather shallow 
basin; flesh nearly white, tender, fine-grained, moderately juicy, 
mild subacid, fine flavor, good quality. It is not equal to Mother 
as a dessert apple either in quality or appearance. It is excellent. 
for culinary use. Season, September and first of October. 

This variety was received from W. P. Rupert & Sons, Seneca, — 
Ontario county, N. Y., who state that it originated as a seedling 


in Connecticut. About eighty years ago the man who owned the 


original tree brought scions of it to Seneca, N. Y., and grew the 
variety on the farm now owned by Messrs. Rupert. It was 
named by them, and,so far as they know, it has never been 
disseminated. 


Sd 
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Karaboff, Harabooka Karabowka.— Received here in 1884 


from Messrs. Ellwanger & Barry, Rochester, N. Y., under the 
name “ Karabowka.” It is a Russian apple, which, according to 
Prof. Budd,’ was imported by him from Moscow as No. 21m, 
and by the United States Department of Agriculture as No. 205. 
As grown here, it does-not coincide with the description given by 
Prof. Budd inthe place cited above. 

As grown here, the fruit is medium_in size, oblate, dull dark 
yellow, largely striped, splashed or shaded with red, and covered 
with pink bloom. Calyx pretty large, nearly closed, set in a wide 
basin. Stem rather slender, set in narrow,deep, often russeted, 
cavity. Skin smooth. Flesh nearly white, tender, mild subacid 
with peculiar flavor, fair quality. Begins to ripen about Sep- 
tember first. Undesirable in this section. 


Late Duchess.— Scions received from Peter M. Gideon, Excel- 
sior, Minn.,in 1888. The fruit resembles Oldenburg very closely, 
and ripens at about the same season as that variety, or a little 
earlier, ripening in August. It is not quite as brilliantly colored 
as the OldenLurg. the basin is not as deep and the flesh has a 
milder subacid flavor. The tree is much like;the Oldenburg in 
habit of growt, being vigorous, upright and rather spreading. 
Since it is in no way superior to the well-known variety which it 
so much resembles, there seems to be no reason for planting it in 
this locality. 


Longfield, Vo. 161.— A Russian apple imported by the De- 
partment of Agriculture. Scions were received’ in 1888 from 
IT. H. Hoskins, Newport, Vt. Fruit medium, roundish, slightly 
narrowed toward either end; calyx medium, partially open, sega- 
ments reflexed; basin shallow, irregular; stem small, set in a 
narrow cavity ; skin smooth, pale greenish yellow, lightly blushed 


with bright red in the sun; flesh white, crisp, subacid, moder- 


ately juicy, fine grained ; duatte very good. Season ittnee middle 
of September to middle of October. 


No. 238 Department.— A Russian apple of United States 


Department of Agriculture importation, received in 1888 from 


Merrill, Anthony & Co., and topworked on a bearing tree. This 


1 Northeast Europe Fruits, Bulletin of Towa Agricultural College, Ames, Iowa, 1885, p. Vb 
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-. was incorrectly referred to in the Station’s annual report for 1892 
_ as No. 225, and in the annual report for 1893 as No. 226. The ' 


fruit is medium to large, oblate, irregular, obscurely ribbed, in- 
clined to conic; skin greenish yellow, shaded and faintlv striped 
with crimson on the exposed side, and sprinkled with light dots; 
stalk short, small, inserted in a deep russeted cavity ; calyx closed, 
set in a medium, irregular basin; flesh whitish, nearly sweet, 
moderately firm, fair to good in quality. Season, August. 


Ostrakoff.— Received here from Messrs. Ellwanger & Barry, 
Rochester, N. Y., under the name Astravaskoe. Prof. Budd 
described it in 1885' under the name of “ Ostrakoff’s Glass,” and 
in 1890° under the name Ostrakoff. It was planted here in 1884, 
and bore a few fruits four years later. This year its fruit began 
to drop as early as September 1, and before the end of the month 
it had nearly all fallen. Season here this year, September and 
October, but it should be stated that apples generally did not 
keep well this year. Prof. Budd describes it as a winter variety 
in central Iowa, and says that at the north limits of its growth it 


keeps till May. It may be, as claimed, a hardy tree, and desira- 


ble for the northern limits of the apple belt, but it can not be 
recommended for sections where old standard varieties succeeded. 

Size medium to large, oval or conic, yellow, and having numer- 
ous dots. Stem rather short and slender. Cavity narrow and 
deep. Calyx prominent, nearly closed. Basin wide, abrugt, 
corrugated. Flesh firm, breaking, moderately juicy, agreeable 
subacid, good flavor and good quality. 


Red Beitigheimer.— Fruit very large, roundish, with short, 
deep-set stalk, closed calyx and large, deep basin. Skin pale 
yellow, mostly covered with pale crimson. A magnificent fruit 


- for exhibition, but it is so large that it drops badly before ripe. 


A tree of this variety in one of the Station orchards had, as esti- 
mated the last of August, a crop of three bushels, but before the 
fruit had ripened nearly all the apples had dropped from the 


_ tree. The fruit should bepicked before it is ripe or fully colored. 


Season here extends into October. 


ee 


1 Bul'etin Towa Agricultural College, 1885, East Europe Fruits, p. 
2 Bulletin Iowa Agricultural College, 1890, Revised Notes on Pinta. chention. etc., p. 23. 
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Red Transparent.— A Russian variety of no value here 
where Primate is readily grown. Fruit medium, with pale skin 
nearly covered with red and witha delicate bloom. Basin irregu- 
lar and corrugated, calyx prominent and closed. Flesh greenish 
white, not crisp, watercores badly. 


Repka.— A Russian apple. Fruit medium size, roundish 
oblate inclined to conic; skin pale yellow; stem rather short, set 
in a deep cavity ; calyx closed, set in a wide corrugated basin ; 
flesh white, fine-grained, juicy, rather mild subacid, good 
quality. Began to ripen about the Ist of September this 
season. ; 


Titovka.— Scions received from Ellwanger & Barry in 1883 
It was topworked on a bearing tree, and bore its first fruit five 


years later. The tree is vigorous and of an upright-growing ~ 


habit. The fruit is large, oblong, tapering to the eye, slightly 
angular; skin smooth, light green, handsomely shaded and 
striped with bright red and covered with a slight bloom; stem 
short, deeply set, hardly projecting beyond the deep cavity; 
calyx closed, set in a deep, slightly corrugate basin; flesh white, 
coarse, subacid; very good for culinary use. Season, August 
and early September. On account of its large size and hand- 
some color it would probably prove to be a good market apple. 


Whitney, No. 20, crab apple.— Received in 1889 from The 
Pike County Nurseries, Louisiana, Mo. Fruit large, roundish, 
sightly flattened; skin hght yellow, beautifully shaded and 
tinted with red; calyx medium, closed; basin broad, shallow and 


corrugated ; stem slender, rather deeply inserted in the narrow — 


cavity ; flesh yellowish, nearly sweet, with a slight crab-apple 
flavor; quality good to very good. Season, last of August to 
first of September. 


Yellow Calville.— Voronesh No. 21, No. 442 Department. 
This is a Russian apple imported by the United States Depart- 
ment of Agriculture. It was reseived here in 1888 from Dr. T. 
H. Hoskins, Newport, Vt. Fruit medium or below, oblate, some- 


what irregular; skin smooth, pale yellow; calyx closed, set in a 


shallow, slightly corrugated basin; stem slender, cavity mode- 
rately deep; flesh white, fine-grained, tender, moderately juicy, 
subacid, fair quality. Season, last of August. 
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YIELD OF APPLES IN 1894. 


The following table compares the yield of the different varie- 
ties of apples in Station Orchard No. 2 that fruited at the Station 
in 1894, shows the orchard age of the trees and at the same time 
indicates which of the trees were planted and which were top- 
worked on bearing stock. Since the trees are not all of the same 
orchard age, and since many varieties are just beginning to bear, 

the orchard age of each variety is given in the following table 
| for the sake of comparison, and the yield is stated by using the 
adjectives, “few,” “fair,” ‘ good,” “large” or “very large,” as 
the case may be: 
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TaBLE Ssowine (1) Yietp or Appies IN 1894; (2) NuMBER 
or YEars Sinck Eacu VARIETY was ToPWORKED ON A YOUNG 
Bearing Trex, on Since 1T was PLANTED, AND (3) SEASON OF 
RIPENING aT GENEVA. 

Notr.— The following abbreviations are used to denote the season of ria tis E. §&., fcr 


early summer; E. F., for early fall; F., for fall; E. W., for early winter; W., for winter; L. 
W., for late w: inter and spring. Synonyms are printed in italics. 
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TasLE SHOWING THE YIBLD oF Appizs, Etc., in 1894 — ( Continued). 
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MMV GEN CRE S500 5:0. ss yelaccleivitie asain ees Good 7 0.4% 1 Rae ev 
wanperor Alerander, see Alexander..|......0cccesleeesl(eccslssvave 
emgish Golden, see Golden Russet...) ......0cceu[sees|eeevfos a ve 
Finglish Golden Russet, see Golden 
MTSE MCs fn Geeks Lan oly ni ores a 8 skola Paved fe RUMEN ont 
eer erruppen, See Lone field yo... 0./:|. s)a's wale aioe spe Be) oi saad t 
meee p77, BES) ODIO, PIPPIN... afi ine oil Sele Lid | aloud. SU petreteins 
BEOPMESPULZONDULE 2... 0. coe cns el Hew) Soa EQ) fet.A Wy 
Ee Me os 01's Sisin's 50: ole a4Geaies Bewatons wae Baht). che PON aueeake 
BERTIE Lee ce cyld’s ivleicte ocd cdi es Haws.) S06 8 lae be Ree 
MWS o's sinh ETUDE POT MoJo nko a oie DOGS talele oe Bil. «'s cee ets 
BLANC ids, 1s )yix seine y's Gece is ano nes Netyi large joa lide nee, 
EE MTA a. 6b ba'is, S08 ips al ov ohn Wh rope.) aioe. fa Uy Mey eed 0 oh 
EE re ROO ERAS, 2 '.'s salen ssexeh sieht: wie aie, sna once. « parnisied O Meret kre wee 
iE FAVICON ASCE DUCKING DAI 0), ./0i00.s\|-\si0 5 2 oui o's fovoreie [alee ape keene 
BUM Ti hal ete ee wil N Ub ton cola ics aN ean See xa a gg 
PMR ME rc e8e paises lan’ 0 ce dle a. eh ot eh ops Very large..| 11 |....| F. 
Fausts Rome Beauty, see Rome | 
PMT UME LN te NI aY. AMS Wil, sieish ater, Herat uta. ESA ee Bis re 
OPN Rs cindy col SC1de ai ley eal’ ant eres Reda Bids Sigh aes 
Frank, see Chenango Strawberry .. biel iach aya kis ibe coceut ene SRR CLO 
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iSe/fg] § 
NAME. Yield in 1894. | e3 | $8 E 
S83|\¢5/ 32 
pl | 
S| ee 
Gardener's ‘Apple; see Mother... ......), .: .s%4,0 se gett es 
CAUCBOTL Ls Sree ee ES hg» bin a Pisin ena Hairs weeny Bx ve F 
Gideon tNoya, Sweet ic. so WW yh eee Pain eto 6 S 
CESREC TEE Co 200 ty Ns eR SIP ora Hain Lo, ote eee 
Gillet’'s Seedling, see Rome Beauty.| ...........|.-.-|--- wbiate 
APOUUEN FEGOSSE GN. (.0.7s aii "ssa w aliets, PR etane ae Good iisaee 11}) 2. ays 
DROLET WEL \shesslss's «o's «Sah Beha cnn Good sere. 11, (052) Rae 
Grorcden PWV nite i. vals), «ete ly bee eieten Heyes kai i eee: 
Grand Duke Constantine ............ Large ..... 10, aD ee 
PAPA MITA Wei eit ss hw Atel. Wat inees Very.large,.|.- sian E. 8. 
AT TAV CUSTOM Fi as. ws alceties nies saree o Macate net Large .....0) lI 
Gray Apple, see Pomme Grise ......]) 2.00.00 +s elu + sah ee an 
Green Newtown Pippin ............- Goody lark ead TRV, 
Green Winter Pippin, see Green ia 
Newtown Pippin). si. be Viele e by de ole pies 40 ne ate! 
Green Vandervere, see Vandervere .|............|2s0 0). eee 
Grimes’ Golden........,.. ae aa pe Pea Hew: ask «wks B >|”  s,.f eee 
Groskoe Selenka Gruner ............. Tharreuelio. Or ol) 
Gros Pomier, see Haas’... sie el iy vere s cede eat ee AP 
LA SAL Sel hs eh Hy RR ON 8 Seay A Large, .....|, LU@aW eee 
Blasko Sweet... sc passe de hole ete eee Few 42. ey 6 |) 20S 
RL ATLCORGIAOSE suka. se gaa «nace RE Wairii;; oa Gedy. tye ae 
BLOATING. Seite sh eco net omnia Bow snatis 3 6|....| BE. W. 
Holland, Pippin, see, Holland... .0i.4} iis oe lee ass eee) ee a 
Hominy, see Sops of. Wine... .. 6.00] vslewm sss 0 ys 0| ctl Co Fi 
HToss'or ‘Horse, ‘see Haas’. .'. viccs.00 do] 4 ao vialnels 9 ss’ era hel ae 
Tower or House, see Fall Wine 3.2} 2.0... 0s oe | ee oe se 
Howe's Russet, see Roxbury Russet .| ........... foes ee : 
Hubbardston Nonesuch.............. Very large..|.... 8 | EH. W. 
BA UTMIUG bore eta tecs haat ier arm Tete nee are wear Very large..| 10 |....| W. 
Hurlbut Stripe, see, Hurlbut... 2.0] o5. 0. sea es |e oe] ‘ 
Jackson Apple, see Chenango ......| ....... cee ole >] she 
DELAW DEITY son. cole so vin coe wut sewn) ch ao ale Wale mW : 
GODS MINOCLL stills seine or chele e bites sass Hew suctt 6,1 258 ees 
ODIUTIER A aL E Glee ocean we Preeti ae argo oS 11)... Soaps 
Jeniton, see Rawle’s Janet so...) ketene sv on|o ul «bane ee 
Jenette, see Rawle’s Janet..........] .. pds oldlasas cl SNe . . ae ‘ 
Jersey Sweety cn. lre sha Be eis oles Very large .| 11 |....|.S. 
Mawett's: Mine Red "5 Vopakwe tue» Haat 7, Secon 6 .| L. W. 
“Fer EASE 4 by NBG Mas PRA S BENS ROLLE flea! Few ...... 6 .| W. 
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Bes 
Se ibe 
bel gla 2 
a | Ss 2 
NAMB. Yield in 1894, 8 gt| & 
os | 8S He 
£3 | ae s 
pele | 
» |e B 
BIC TITNUATCAT nw ots fie 4 yas a we’ BOW. shea bP AOS A ie 
pea pple, sees Primates. ib... epee ee eee: | a7 eH ie PS nea 
July Pippin, see Karly Harvest.....) .......00.. eine Widerd brksek 
(0 CO) S51 ea Hewes aus. poe Jars 
eS re ee Be WiRt C08. LOS Oe Ls 
Kentucky Pippin, see Ben Davis....| ........... | Al estates Ree 
meee, ricen, seo Buckingham. ).| )..08 0. ui on ele bale cess 
1 ye AA EE Large Wey .s') .| KE. F 
King Apple, see King of Tompkins 

MER ete hae seb et nt, ti digs ne Se he pov dcovee’s. dy ghd ales] ayes he purlaetheg 
King of Tompkins County............ Goodsaacats 11 K. W. 
MOG 00.5, 5is. ee tueycieleje be» Pe t/a EWR oc 5 L. W. 
a Seg lec eae Dare Ga. nist 11 W. 

MUMMEMEESCHIIIIKOE (000 sc cic ate cases sce COGEs art at. Ls eae eve 
MMNIOGG 9 V7 sod vieleisas'vine delve ws © Goode. 2u:y' 11h SEB We 
Landsberger Reinette................ BOWs Siiweiteate Pa FS 
ee ea ee Hew eee ys 6 W 

Large White Juneati:.g, see Early 

POE MTN SG Rui Eee 4 5 aca Soe | vay taisasretan da Ae af tiantet eee 

MPEICUCRS, 7. ic cleo so neue ess oes HAT cots: Gas Weutcs 
Lima, see Twenty CLENGE Re aac ices [oema el ac eke a UR RET ee aes ee 

Longfield RAR teks, sod Nee des Hee ey IEROOMS no te chass Bo. | bane A Haas YS 

eo nk veers idee cae Halts woe Gr fe AUER 
Lyman’s ePianpltr Sweet, see Pump- 

LCI RONDE 4 2 emern ne W526 ST Oa wes 
Mapeeeived streak. 6... os. cee ee BO Wy \cisighers)s Ohi Leer. 3 
SPIE UAIAS circle cele DS ek outs os so rOOd eats, Toon 

Marietta Russet, see Roxbury Rus- 

eet nos d fea alel cial Fado gis. a a fC e'd tye releliamerelabe | 9 ste fie cees | ar emnane 

merpmrreive Cosco, SCO Tags. fy Xoo oils oe Ra U a bo lela eee ee ale 
MAU IP EAN DICOr. Ss te neds owe LGW yieclapris sce 6 WwW 
OE? CORSE ee ieee ean aeeae WOW clothes: 11 EF 
Ee LMR NMG Sty 5,205 wlth aces 4 8 8 Skee pee ae Chas 
SE OM ste s. die.) .,d,h laps Save sb ote BW Reavy. BAe saline a.8 ‘ 

mrp hopper; see, Vallawater. j.'s’. |). ee eld ole de |b ove af etre | Mele Bes 
ROMMRTESS TT GLUE GA ieee ie: clave. cae aia oe Ciel Oe Goody. an pe ed pe bal 

Morgan's Favorite, see Twenty 

UC OMm eS tA cena t, EEG 5 's\ wiclals fds abesornle%asoretose fia eo BPode vm pats a 
RSP RVGMIES SERIO SG ATE is ide weal Ae nlalele dis Very large .| 11 |....| E. W. 

Mountain Pippin, see Fallawater.. ae dries ieee ta Listes | Ratecl vous 
Pret n BOG: MALL WY INON u's g cis « [toa rv oe Ke elelelafecw en |¥ one) Patera tes 
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A 
eS | 3 
a8 Bs O 
su) 38 3 
NAME. | Yield in 1894. ge] $s 5 
| 23 s= » 
| $2 | ae a 
ma | p 5 
| S° dle 
> > 77) 

i ieee it 
aeleint SASL EET Re Mark de cu here Hairiyiciee 5 W. 
, Never Fail, see > Rawle’s Janet...... | ave w ole Use yb] eee Ke 
Newtown Pippin, see Green New- 

TOW GOIN. hex a coat a ae ea |S bine ee cere bie 4 woes ee ee 
New Brunswick, see Oldenberg..... | sees seul | Jetaa) Aa ae 
Nermean’s Seedling 0. seaslede oe | Few vscas 4.130 Sys 
New York Pippin, see Ben Davis.. | alot CR C5 ae nee peues / 
Nodhead, see Jewett’s Fine Red....) .....,..00/eees|s-euleemen ‘ 
North American Best, see Primate.:| \. 0. oJ.) 4) Freee 

Northern Spy, drank -be own signe ba fu ea Oeey ene. ein L. W. 
Northwestern Greening.............. | Hairy ee 6 Dy 
Norton’s Melon, see Melon......... ONS PE ‘ 

No. 21, Voronesh, see Yellow Cal-! 
VED ete dits atin va stat POO Bs. Gn Cima | hs ave lhee | > «ste ket an 
No. 161m, Russian, see Birth...... | ssa ela te ele totale | s) a0 ey 
ONG PRO SS eect ie ees bo Gaur Bows icves 6 S. 
No..477, Dent. Russian,see Birth. ..|. ....... 24.5] sere eee fi. 
MICCIGSMG ele ainhep ieie sto ciate tc Wee A ...| Large 11 . aay. 
Oiled Copii, oe eae feet nae ee ae \Baweecns ie 6 .| E,W. 
GUGES ©) CON eaplng Mab Regrinionit. 4 hey ge oF EA Ai | Good .. 345% 11 ane 
Ohio Wine, see Fall Wine......... Me ee 
RALUAELGs boos bt oie bic to mo SRMOR ole erpyr'e Large, 7.6% 11 L. W. 
Oroaament/de able! 1.4. ete teateae Few 23 een 5 ae 
MASE. lots bas a Ne Welt Gs eth w otra ee ae Bow on. ike 10 ree! «a3 Sy 
Palmer’s Greening, see Washington 

BVGVRlss b fies eee die cals fey yiete vdtee| lnk sys te» s sehr Poe is ’ 
RACY OY Lit Lis Idea ya's ks She aIN inate odes Hew) <i sive 5 .| ELF, 
Peckis Pleasants an: «Gs sibs onsle rs itestontee abs Good (on 11 a ee hs 
ROTEL Pie atts Canam ie had cis wae Fi eat laos Hey jis sees a Py oe 

Petersburg Pippin, see Green New- 

LOW Pippin | oo, oe). Wee A ate Sc aleli-e os oe SO Pear 
PSOWAUEG Soh Liss) 0? wip p as MOR ole tne tere Large...... 11... cae 
Pomme Grise feiss 50's Sis We «Pw ia aloes Gacdiun cs 11 KH. W. 

Pommeroy, see Lady’s Sweet.......| .....0. orn, An eheets 
Pound, see Hallawater 7)... ei re ; ban 
Pound Sweet, see Pumpkin Sweet...| .......... | ieee) eae ott 
mw Powers, Kee Primate, J nian of Paee Vale ee : 
TIM BGOe crs lyase deiatocn oats we ea alee Hair ues. san 11 E. S. 
Prince's Harvest, see Early Harvest.|.........06e|v-0+}ss 6+) ene 
Princess Louise |b... ia. v4 solo aes Few.ict 6 KH. W. 
Prussian, see Twenty Ounce....... slalsine's + cies UL dees en ‘ 
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Sea se a 
fe/°d| 3 
NAME, Yield in 1994." | 9 g3 3 
sijec| % 
RQ m a 
1g | 3 
> a 
Pee TVUSSEL! o. 05. se dig ale es ee os POV onde Aye wi 11 a8 
MMREIMCITS WOU... oc os meee te se ee CTOODVihrd wate 11 “| le 
Putnam Russet, see Roxbury EUULSBOU! pte tetcNh alate oliilcsis eta lSy ace hated er atk 
MERE RC OL OUNOE foi) a Shei sal clard ol le ae cia su: «) oh wo.hie si 83 | wuaka al ololacrads 
SIME OTP ATIN Slates oy aa nlin’s bm oc dus 'aliasacial Mols spdee'| meas ae Pblebaee’ ‘ 
ROUTE liao oles a «ocd ap 3 see e Wass aon. 11 LWW 
RMAC ee 2 6cls ks close shh oe ds eins Very large .| 11 W. 
PIMEEPUESON AD) 0.5. oo. vie eein's wee eos Goda: 11 K.S 
PMO SGLGIDNOIMED 0.) wv ewe ee ee wes Large .. 3 4x. 11 F, 
Dem auivek Lippi, see Monmouth 2.) .. se. 6 ek lacie else sfeccee ‘ 
SMITA CC SOT LIAVIS fo nisd: ois «|, = ca © woes e'sibaicle alow calelcane ‘ 
BRE PRUBEOH ol. co. toes we argh oe Mati freee Veryitarge .j Lie pe. ows 
Pipe PAMEDATONG <0... cess cee ees BOWe os «c's sitn'e 10H: 
Red Vandervere, see Vandervere ...| ..... ce cee eleeeclececlevecs ‘ 
Reinette a feuille d Acuba, see Acuba- 
. ROLES Ihucaretcl hae yh Bata iehedh ate 6 wah elel'e:e «it's «ed «oe: te agree 
PRR MEROAUR so iy cles iv ewes woe Very large .| 11 LW 
Pe ae ak cs of 6h oi) 5s og evs ps oro 8 1 eee IE 10 | K. F. 
Reschestwenskoe, see Birth LE PCAN SPIER LP A UNIS Sa mT WORE APL: ‘ 
Rhode Island Greening Bias Ts ate Late... 11 Meas? 
BRUMMEEOFANGO S|. cede cscs s Goda ois y. 5 .| LW. 
EY ince og! ee! «oes wid obi mo '0 ws Lito es riae 1 Gn eager 
MME Go se ocean wigiew tle cee BOW te Bh ceSe By Vint fa ual bie 
PROMEMICUSECL oi) ke lee oe so Good *..... LE hatte Ws 
IE Giorno lt oocc pe e'hees wee es WaWen's sie d. Gif oa] oe 
6 EE eae a Bewet ss Gi) goth arta ‘ 
OS eS AR SO RGM o'e'a alee Gi. ien pial Segoe 
IN ats cir toe svn ew ob ete oes PGW hace. By tke Ww 
eomall sAdmirable y...ss.s. ee sees apgie het Hayes 
Le so. divecs alee oo = onl 8 th Bewiaie wees ie aetna tl Bek 
Sops of Wine..... aes Glas Sil Rehe/a in tw ed Paine THER et, Ae 
MEAT Pree ae aides aie setae were Baie Oe ks Bs heres 
ERT ete 18, OR so) 0) 40x Defe dee! er oe BAIT thas 1g a | F. 
BeeMret R DCAUGY wi. e e's eae oe ss Be aie ta NLL O Wists) 01 oa Line saen Ve 
RR Pati ete yal ss o's x «ape dno ain s How take: 6 feteves pag We 
RWieZer ss tags Te Oe eee PeWan wae: 6 | cette BY 
BRU OMM EMO WECU. seb le ee ee areata ac. ae PRON BAA Ge 
SPINS ee Se Csi tai ells. 5: a;s ti'g ole ataye Hoodiuisaan PE penceise: 
(LE SIRES SP Rais ooian, 6 | reat patil 
Of SOBA “as TU Uk HOO arta Ee ae F, 
BREE NCRN, ig lhe Vig cistg Olt she's no lb' a a Wass COU ee Bio Wore 
PEMTE NS SPUN CO Uy, oid ass ben geet «¥ Hews Wasi. Dhiy FE. 
I EVONG::... 5 WS a a/so ea bic or este ave aca NBL Nigeg: BOL ee De hos 
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bm] ~@ 
{a | 
S40. 
eo fg Vee 
NAME. Yield in 1894. | 92 | 96] & 
eijzs| ¢ 
esi.) 9% 
s s 
ie | 8 
IVY BENGE: eect e Pats We sce oa ratsns itt ohate e Very large..| 11 L. W. 
NWViatDIiipe ks Cinch nine saat te bee Bait en ie ee eG 
* ‘Washington, see Sops of Wine.....) 0.0... . a fee oe make 
Wrarsiietgn thoyalt) .o2. Jigs sues Goods. wa a peivien be bt 
Washington Strawberry............. Fair...) sea RCN Pc 
SO AE 1 0 argos A eR ee Paes eS Beso 8, OY Pairs hae 61.5 Someta ee 
Western’ Beauty </t, o¢. . cies settee sian | Few osu ae ris he 
WV ite IPigcon ys wens oes watt ens Few iivoa 6 | 25] eee 
WY shite Pappin oe eh eee cn eres Very large. .|"11 1077 eae 
White Vandervere, see Vandervere..| ......-eee-|eeceleoveles Gee 
Wells, see Dominie...' ss sco oss cee 04 yes ve 6 8 9p) | at ati's 
Willian’s Early, see William’s Favor- 

AGG bie lae dats Gletaee cd daiets atte ate isis Ole (etal eas ee ae a » 9: 9). 9 Shel eee 

Williams: Mavorite ..%),)cch Ae cite eters (FO0d ania 11 ce aes 
William’s Red, see William’s Favor- 

DCO scale caje te ele oe e's ele ow ieiere biclmieiebers | Eee aie aiele’s he id jteme seee 
Walliams rinces hase. sve sickens Baits si oacrne A th.’ 
AEUSELE'=) othg le ACA RR OR R B eR SAS od a Largs. tye Ll ee 

Winter’ Blush, see’ Fallawater.. 30.0%. |-2 5 ee sar] ee Vg hate 

Winter Queen, see Buckingham ....| ........0.+] oe selene ca 
IW olP Riven! ic Gtty tere aah ne Pew. G'|> (aed eee ann 
PNIOTE ATO AR eae. cGt.t.tahs oie Whe ees ohn eolene POW iss. prota 11) 054 ee 
BELOW ASELAVO WO)... slaleteds’p wrekelee reo eates Largan. aun 11 W 
Mpilow Malville sy, Littl. Wee's be 'atlela'eh oe Pairs oat 6 le el eee 
allow toresh:. cs pis’kis' vse Gent Cee mae ROW os ces 6. cay aes 
Yellow Transparent............. ec sGared.. ee 6: |. cet Seeman 
PEOTK Cem porial ss ib"). 40.500 «fata ee hie i Large esis 6 ie We. 


Total varieties of apples fruited, 155. 
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Lo] i] 
g | e 
C3] @ d 
gel fg) § 
NAME. Yield in 1894. ee | 8H & 

og | ges 

gi|aa| 2 

lal | 

bh | D 

Cras APPLES. 

aco 8 0 oR I Ase Ss SIOOK ade sirname 5S 
SRR OR eR HP ski. dele s ae 46 Goods 7 6 W. 
fea rt oe SYS ere wig oh date (00). Ce ad. HS: K.W. 
ERA ee hey oi ono ehald 6 A's wioia'e « « Newer cet ta. 6 S. 
RE ee ec eee ces Patt. ck. 6 Bos: 
MRE es. A Ea Very large..| 11 |. F 
Large’ Red Siberian ................. BIG Wolste oO jors a FR PY FR A Pad OMA 
MS bo, ws isimin ya $0 eo ned ee ats Howie tard Gal eae: late ade 
MIRE eee. a cacc ee tees HOW ope sea a A es hl OA 
PPPOE DEAULY \ ssc aide ois oi etne ls Pe Wie she! 6 Bip CPs 
eS acdsee is har ain Ss LES Pegiepnatee eee 1] K. F. 
MUEPITIIVIOTIAL Ses 'e et cbse ce ches SOG a on 6 bea os 
Meme inerian cer SP OL Fewiiie., 6 Fon 
BICONE TNL 68, 5, soto! vias tuisvatin ae) la > alr iec, ue 11 FP. 
(eR a Very large..| 11 S. 
PREM SEDOTIAN. 03.4. 0c os hows oe eae 1 a ai adie 6 S. 


Total varieties of crab apples fruited, 16. 
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Variety Tests of Blackberries. 


The following pages are devoted to a brief account of the 
blackberries grown on the Station plots in 1894. Full deserip- 
tions of the varieties that fruited in 1893 were given in Bulletin 
No. 63 and in the annual report of this Station for 1893, either of 
which may be had on application. In this report only those 
varieties are described that are new, or that have fruited at this 
Station for the first time this season. 


BLACKBERRIES — NOTES ON VARIETIES. 


Early King. (From Ellwanger & Barry, Rochester, NV. Y., 
1392.) Canes moderately vigorous, purplish red when mature; 
prickles long and abundant. Berries medium or above, roundish, 
with medium-sized grains. Fruit nearly sweet and of fair flavor 
and quality. Ripens very early. 


Fruitland. (Lrom W. WV. Scarf, New Carlisle, O., 1892.) 
Canes strong, upright, with greenish red bark; prickles moder- 
ately abundant. Fruit medium, nearly round, with medium to 
large grains, sweet, good quality, and very good flavor. | 

ford’s No.1. (From Frank Ford & Son, Ravenna, O., 1892.) 
Canes rather large but not thrifty, upright, with dull red or 
greenish bark, and few prickles. Fruit medium with medium to 
large grains; roundish, subacid, coarse core and poor quality. 

Mersereaws Seedling. (From J. M. Mersereau, Cayuga, NV. Y., 
1893.) Berries roundish, medium size, with medium grains; 
somewhat seedy, nearly sweet, fair quality. 


Ohmer. (Hrom NV. H. Albaugh, Tadmore, O., 1892.) Canes 
rather coarse and have but few prickles. Berries above medium, 
roundish, with large grains and coarse core. Fruit subacid, 
juicy, fair flavor and quality. This berry gives promise of being 
very productive. 
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Reyner. (From 8S. R. Alexander, Bellefontaine, O., 1892.) 
Plants rather large and vigorous, producing large greenish canes 


with few prickles. Fruit above medium, roundish or oblong, 


with large grains, sweet, good flavor and quality. 


Success, (rom L. W. Carr & Co., Hie, Pa., 1892.) Thisis . 
one of the most productive blackberries that fruited here for the 


‘first time this season. Plants moderately vigorous; canes of a 


greenish color bearing abundant prickles. Berries medium to 
large, roundish, with medium to large grains; good in flavor and 


quality. 


Woodland. (From W. H. Phillips, Stanton, Ind., 1892.) Plants 
thrifty, with abundant small prickles. Fruit medium or above; 
berry roundish with large to very large grains; pleasant flavor 
and good quality. Very productive as grown here this season. 


YrELD OF BiackBerrizs, 1894. 


In the foliowing table the yield of the blackberries that fruited 
at this Station in 1894 is given, together with the season of each 
variety. Five hills of each were originally set but they have 
been allowed to grow together so that the yield given is for the 
matted row. No protection is given the plants, so many of the 
more tender varieties have been winter killed. In such cases, 
the yield of the remaining plants is given. The date of planting 
should be taken into consideration when comparing varieties. 
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The Evergreen was the most productive blackberry fruited here 
this season. During previous winters the canes have been se- 
verely winter killed, but last winter they were not affected by the 
cold. This variety was noted in the Report for 189% as bearing 
fruit of very inferior quality, and this season’s experience only 
tends to confirm our former opinion. The next in rank is Taylor. 
It was very unproductive in 1893; its fruit is small in size, 
but of good quality. Early Mammoth which is third on the list 
was not hurt as much by cold as it has been during previous 


winters. Its fruit is quite liable to be imperfect and knotty as 


was noted last year. 

The fruit and the habit of growth of Early Mammoth and Wil- 
son Junior are much alike. The canes are low and drooping, and 
bear larger and moreattractive berries than many of the upright 
growing kinds. The plants are not perfectly hardy, but their 
drooping habit makes them easy to protect in winter. These varie- 
ties are very desirable, where they can be grown, on account of the 
size and quality of the fruit. For this reason it would be well to 
experiment with them, inasmall way at first, to see if they could be 
made to pay as a commercial crop by giving them winter protec- 
tion. Bending the canes to the ground and covering them lightly 
withearth has been found to be a cheap and effective method of 
protection. Carlo ranks fourth in productiveness. Ithas not been 
productive here in previous years. The fruit is of inferior quality 
-and is suitable for neither home or market use. Dorchester was 
the most productive variety fruited here in 1893; the large crop 
of last season may have been the cause of its small yield this 
year. 

List oF BiackperriEes Set in Sprine or 1894. 


Childs Everbearing Tree. From J. L. Childs, Floral Park, 
NaN 3 
Western Triumph. From R. M. Kellogg, Ionia, Mich. 


Sanford. From C. W. Graham, Afton, N. Y. 
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Variety Tests of Dewberries. 
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The dewberries are much inferior to blackberries, as grown 
here, in both flavor and quality but on warmer, lighter soi.s they 
are sweet and good flavored. Their large size and attractive 
appearance will find them a plice on the early market. They 
are very prolific bearers, and begin to ripen their fruit 10 days 
-or more earlier than the blackberries. The vines are very easily 
winter killed, but are easily protected by throwing a few shovelfuls 
of earth on them as they lie prostrate on the ground. In the spring 
the vines should be tied up to a trellis or to stakes, while the 
new growth is left to trail on the ground, where it remains till it 
is tied to the trellis the following spring. A convenient form of 
trellis is made by stretching three wires over the rows, one above 
the other and about 15 inches apart. When tied up in this 
manner the fruit is much easier to pick and injury from contact 
with the ground is avoided. 


Bartel. (from F. Ford & Son, Ravenna, O., 1888.) This 
variety is not identical with the Mammothas grown here. Vines 
not as vigorous as Mammoth. The fruit resembles that variety, 
but is usually more compact and of a duller color ; grains irregular 
in size, subacid, poor quality. 

Lucretia. (/rom I. Ford & Son, Ravenna, O., 1888.) Vines 
moderately vigorous. Fruit generally smaller than Mammoth 
with a smaller core; grains large, juicy, subacid, poor quality. 

Mammoth. (from Jl’. Ford & Son, Ravenna, O., 1888.) Vines 
moderately vigorous. Fruit round or oblong, large size, with 
very large grains, juicy, subacid, poor quality. 


TasLE II — Yietp or Drweerriss, 1894. 





eric: aye fh: NAME, ond 20. In marketable condition. 
feet long 
Ounces. 
9 OG ofc 2 0 BS 7) On ae er 105 | July 10 to August 4. 
Belee Sell UUCTCUIA Was, bio.c +. ois, 253 | July 10 to August 11. 
A, 1888" | sMammoth v0.06 es se 147 | July 10to August 6. 
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The Lucretia is the most productive of the three varieties and 
has the longest fruiting period. 

Latimer’s Seedling dewberry from J.W. Latimer, Pleasanton, 
Kan., was received for testing in the spring of 1894. 


JAPANESE WINEBERRY,. 


The Japanese wineberry has been extensively advertised for 
several years past as a desirable novelty, so it is thought that a 
brief account of its behavior in this locality will not be outzof 
place here. Plants of this fruit were received in 1892 from R. 
G. Chase & Co., Geneva, N. Y. They have made a good growth 
but are only moderately hardy. The canes are covered with a 
dense growth of long purple bristles which gives them a striking 


appearance. The fruit is borne in clusters similar to raspberries; 


as soon as<the blossoms fall the long hairy segments of the calyx 
close over; the ovaries, and so remain until the fruit begins to 
ripen when they recurve and expose the translucent wine colored 
berries. The light orange color of the inside of the sepals forms 
a pleasing contrast to the darker colored fruit. The berries are 
of medium size compared with raspberries, and crumble very 
badly. jThey are sprightly, mild subacid but inferior in quality 
tojraspberries, as grown here. The plants have not been even 
moderately productive as yet. They are propagated by tips. 











Variety Tests of Grapes. 


P’ Some of the newer varieties of grapes which have fruited in 
the Station vineyards are described below; comment is also 
made on a few older and better known grapes, and references are 
given to the reports of varieties which have been noted in previ- 
ous publications of this Station. 

The botanical classification of a variety is indicated by an itali- 
cised abbreviation of the name of the species to which it belongs.‘ 

A hybrid is indicated by an “ X.” separating the names of the 
species of which it is the offspring, thus, v7. X Lab. indicates a 
hybrid of wenifera fertilized by Labrusca. When it is known to 
which of the two species the female parent belongs, this parent 
is named first. 

When a hybrid is more closely related to one species than to 
any other this relationship is indicated by an “X” following the 
name of the species to which it is most closely related ; thus, 
“ Tab. X” shows that the hybrid is most closely related to the 
Labrusca species. 

The names of the species represented in a hybrid are also 
frequently given in parentheses following the name of the hybrid ; 


thus, Bailey, (Zad., Lin., vulp.) indicates that the three species 


named are representéd in the parentage of this variety; Brighton, 


Lb. X,(Lab., Vin.) indicates that Brighton is a hybrid of Zaé- 


rusca and vinifera, with more of Labrusca than of vinifera 
blood. . ! 
Synonyms are printed in italics and inclosed in parentheses. 


Blanco. Lab. X, (Lab., vul., vin.). A seedling of Elvira by 
Triumph. Cluster medium size, cylindrical, loose; berry medium, 


4The following abbreviations are used, viz.: Lab. for Labrusca, L. the wild fox grape; 
wu'p. for vulpina, L. (riparia, of Mx.), the wild grape of the river banks; cand. for candi- 
-cans Engel., the Mustang grape of Texas; west. for wstivalis, Mx., the wild Summer grape; 
win. for vinifera, L., the cultivated grape of Europe; Lin. for Lincecumii, Buck., the Post-oak 
grape of Texas; Bourg. for Bourquiniana, Mun., and rup. for rupestris, Scheele, the Rock or 
‘Sand grape of Western Mississippi Valley and Texas. 
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oval, purplish red or purple, covered with blue bloom ; pulp 
moderately tender, not readily releasing the seeds. Moderately 
juicy, somewhat vinous, sweet, good flavor, good to very good 
quality. Not remarkably attractive in appearance. Season 
about with Concord. Vine unproductive. Blossoms incapable 
of setting fruit when self-fertilized, and therefore the vine should 
be mingled with other varieties that blossom at the same time. 
See no reason for its introduction into this section of the country. 


Chautauqua. JLab. A chance seedling found in a Concord 
vineyard. It was sent. to this Station in 1892 and bore 
its first few clusters of fruit this season. These bunches 
were medium to large, moderately compact; berry medium 
to large, usually uniformly above medium, black with blue 
bloom, juicy, vinous; pulp quite tender and separates readily 
from the very few seeds; very good in quality. When pulled 
from the cluster the berry leaves white fibres attached to the 


pedicel. Equal or superior to Concord and a few days earlier 


this year. Should it prove productive it will be worth further 
testing for a market grape. «See, also, Annual Report of this 
Station for 1892, p. 618. 


Columbian. Received from the Columbian Grape Company, 
Kingston, O., in the spring of 194. 


Daisy. (Lab., vin.). Unproductive here in 1893 and 1894. 
Only partly self-fertile and if planted at all should be mixed 
with other varieties in order to secure better fertilization of the 
blossoms. It is not worthy of introduction in this section. See, 
also, Annual Reports of this Station for 1891, p. 495, and 18¥, 
p. 619. 


Duchess. Lab. X, (Lab., Bourg.). As grown on our heavy 
clay soil it does not rank more than good to very good in quality. 
It is partly self-fertile but will probably do better in mixed vinc - 
yards than when grown alone. The pulp is tender, vinous and 
nearly sweet; the seeds are tender and easily crushed. Begins 
to ripen last of September or first of October. The fully ripened 
berries have a decided brown or reddish-brown tinge on the side 
exposed to the sun, and the little dark specks thinly scattered 


over the skin are quite characteristic. It is highly esteemed in — 


some localities. 
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Early Ohio. Zab. or Lad. X. A chance seedling received 
from C. 8. Curtis & Co., Portland, N. Y., 1891. Vines moderately 


vigorous with good foliage; bunch medium or below, not com- 


pact; berry medium, black with blue bloom; pulp not melting, 
sweet; seeds few and separate easily from the pulp; fair quality ; 
productive. Season about with Moore’s Early. See, also, An- 
nual Report of this Station for 1893, p. 619. 


Elsinburgh. (Lsinboro, Smart's Elsinborough), west. An 
old variety received from T.S. Hubbard, Fredonia, N. Y., in 


1888. Bunch medium to large, moderately compact, shouldered, 


spreading, with rather long branches; berry small, black with 
blue bloom, nearly round, sweet, vinous, with but little pulp and 
few small seeds; juice colored. Berry too small to meet with 
favor as a market grape. Season last of September and first of 
October. See, also, Annual Reports of this Station for 1891, p. 
495, and 1892, p. 621. 7 


Elvicand. cand. X, (cand., vul., Lab.). This variety was 
recommended for trial as a dark red grape of Concord season in 
the Annual Reports of this Station for 1892 and 1893. In 184 
it was very productive and confirmed the favorable opinion that 
had previously been formed of it. 


Empire State. (Zab. X Pip.) The vine is not a vigorous 
grower here, but was quite productive this season. The clusters 
are long, rather slender and borne on long, slender stems, the 
distance between the vine and fruit being rather longer than 
usual and quite characteristic of this variety. The berries are 
medium in size, white tinged with yellow; pulp tender, sprightly 
and of good quality. Season first of October. 


Gold Dust. Zab. X, (L4b., vin., Bourg.). Mildly, subacid ; 
pulp tough; does not release the seeds readily; insipid; poor 


quality. See no reason for further testing in this locality. See, 


also, Annual Report of this Station for 1892, p. 624. 


Golden Grain. ab. X, (Lab., vin., Bourg.) Clusters 
medium or above, usually compact, shouldered ; berries medium 
size, oblong, dull green, with thin white bloom and thinly 
sprinkled with brown dots; skin tough; pulp tough and does not 
separate readily from the seeds ; moderately juicy, sweet, pleasant 
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flavor. Inclined to drop from the cluster when ripe. Not equal 
to Niagara in appearance and would no doubt prove inferior to 
it asa market grape. Not worthy of introduction in this locality. 
Ripens about with Concord. 


Hercules. (Zab., vin.) When the long drought of the sum- 
mer was broken by autumn rains the fruit began to crack and 
was much injured in this way. This fault was noticed in 1892, 
but was not apparent in 1893. On account of the liability of the 
fruit to crack and drop from the cluster, and because of the 
tough pulp, this variety is unworthy of introduction into com- 
mercial vineyards in this section of the country. See, also, 
Annual Reports of this Station, 1892, p. 625, and 1893, p. 620. 


Horsford. Horsford’s Mammoth. Received in the spring of 
1894 from R. M. Kellogg, Ionia, Mich. 


oka) 


Isabella Seedling. Zab. This is a variety of considerable 
merit on account of its vigor, productiveness, earliness, fine 
formed clusters of good appearance, vinous flavor and the good 
quality of its fruit. It begins to ripen a little later than Moore’s 
Karly. In fact it might be called an early Isabella. The fruit 
keeps quite well in cold storage. The clusters are more compact 
than those of the Isabella, being moderately compact and slightly 
shouldered. The berries are medium to large, oblong, black with 
blue bloom, vinous flavor and good quality. Worthy further 
testing. The variety was received here in 1889 from G. A. 
Ensenberger, Sr., Bloomington, Ill. See, also, Annual Reports 
of this Station, 1892, p. 636, and 1893, p. 621. 


Juno. (Lourg., Lab.) Unproductive this year. Of no use 
here as compared with other good varieties of the same season. 
See, also, Annual Report of this Station for 1892, p. 627. 


Kensington, Received in the spring of 1894 from Prof. 
Craig, Ottawa, Canada. 


Lindmar, Jab. X, (Zab. vin.) Another season’s trial con- 
firms the opinion previously formed of this variety. It is not 
worthy of introduction in this locality. See, also, Annual Reports 
of this Station for 1892, p. 623, and 1893, p. 621. : 


ee 
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Lutie. (Za).,—?) A chance seedling, received from Samuel 
Wilson, Mechanicsville, Pa., in 1892. It bore a few clusters of 
fruit this year. Bunch small to medium, moderately compact‘; 
berry medium to large, round, dull dark red with slight whitish 
bloom; pulp sweet with a strong foxy odor, moderately juicy, 
moderately tender, releases the seeds readily, fair in flavor and 
quality. Season earlier than Concord; about with Worden 
this year. 


Missouri Riesling. (vwl., Zab.) A seedling of Taylor raised 
by Nicholas Grein, near Hermann, Mo. Bunch medium, rather 
loose. Berries greenish-white, tinged with pink when fully ripe, 
sprinkled with small brown dots and covered with white bloom, 
nearly round, but tapering toward the pedicel. Pulp does not 
readily release the seeds, is moderately juicy, mild in flavor, 
sweet, but not sprightly enough to rank high asa table grape 
in American markets. Berry thin-skinned, fine flavored, with 
no foxiness. Begins to ripen a little before Catawba. See, also, 
Annual Reports of this Station, 1891, p. 497, and 1892, p. 630. 


Norwood. Zab. Cluster moderately compact; berry above 
medium, inclined to oval, purple with blue bloom; skin thick 
and tough; pulp moderately tough, not readily releasing the 
seeds, nearly sweet, fine flavor. Incapable of self-fertilization 
and unproductive here, even in a mixed vineyard. This fault is 
sufficient to debar it from the commercial list, and there are 
other grapes of its season that are superior to it for amateur 
purposes. Began to ripen this season the first week in October. 


Opal. (Lab., vin.) Cluster medium, compact; berry small to 
above medium, nearly round, green, covered with thin white 
bloom; pulp tough, not readily releasing the seed; sweet, 
sprightly vinous, good quality, with little or no foxy flavor. 
Season about with Niagara. It can not compete with that 


variety as a market grape, and for amateur purposes, it isinferior 


to other white grapes of its season. Can see no reason for its 
introduction in this locality. It is fully self-fertile. See, also, 
Annual Reports of this Station for 1802, p. 632, and 1898, p. 622. 


Pocklington. Zab. A seedling of Concord. Unproductive 
this season. Not as satisfactory here as Niagara. It is some- 


times so'd for Niagara, as it readily passes for that variety 
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in the market, and being somewhat earlier than the Niagara 
it brings better prices than when sold under its own 
name. Cluster medium to large; berry nearly round, green, 
or yellow when fully ripe, with occasional distinct brown dots; 
has a foxy odor and some foxy flavor, sweet, fair to good in 
quality. 


Rommel. Lab. X, (Lab., vin, vul.). A seedling of Elvira X 
Triumph, originated by T. V. Munson, Denison, Texas, and sent 
to this Station in 1892. Begins to ripen about the same season 
as Concord. Cluster medium or above, moderately compact; 
berries medium to large, round or oblate, with thin skin, which 
cracks badly; green or pale green, covered with white bloom; 
pulp melting, juicy, nearly sweet, good quality. Vine vigorous 
and healthy. Can not be recommended for this locality on 
account of the cracking of the fruit, and on our soil it does not 
attain high flavor. 


Roscoe. Lab. X, (Lab., Bourg.). A seedling of Delaware X 


Martha, originated by T. V. Munson, Denison, Texas ; sent to 


the Station in 1888. It bore its first fruit here last year. Vine 
vigorous, with healthy foliage. The clusters resemble Delaware 
in size and shape; berries nearly round, white or pale green, 
with white bloom; nearly sweet, sprightly, good flavor and 
quality ; pulp tough, not readily releasing the seeds. Not very 
productive this season. Begins to ripen about with Delaware. 
The blossoms are incapable of setting fruit unless cross fertilized. 
Do not consider it worthy of introduction, since there are other 
better white grapes of its season for this section. 


Shelby. Received from D.S8. Marvin, Watertown, N. Y., in 
the spring of 1894. 
Seedlings unnamed as follows : 


Guest's No.1. Received from Fred. M. Guest, Fredonia, N.Y., 


1894. 
Horner's No. 1. Received from Joel Horner, Delair, N. J., 1894. 
Marvin's Seedling White. Received from D. 8. Marvin, Water. 
town, N. Y., 1892. Bore its first fruit this year. Clusters 
medium, compact; berry small to medium; inclined to drop from 
the stem; pale green or yellow, sometimes faintly tinged with 
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pink; thin white bloom; pulp moderately firm, readily releases 
the seeds, nearly sweet, somewhat vinous, good quality. Season, 
last of September. Do not think it worthy of introduction 
either as an amateur or market variety, since it shows no points 
of superiority over well-known kinds of its season. 

Thompson's No. 5. Received from Joseph T. Thompson, 
Oneida, N. Y., 1594. 

Thompson's No. 7. Received from Joseph T. Thompson, 
Oneida, N. Y., 1894. 


Variety Test of Pears. 


The trees in the Station pear orchards are young and just 


beginning to fruit. It is thought best to defer publishing notes — ) 


on the varieties in these orchards till the trees are more mature. 
The following is a list of the varieties now growing here, exclu- 
sive of the Station seedlings. Unnamed seedlings and synonyms 
are printed in italics. 


LIST OF PEARS IN STATION ORCHARDS IN 1894. 


Anna Nellis. Craig. 

Angou eme. Crow’s Choice. 
Anjou. Daimyo. 

Ansault. Dana’s Hovey. 
Arkansas Mammoth. Dearborn’s Seedling. 
Assomption. Delices de Louvenjal. 


Autumn Bergamot, Wo. 122. 


Ayer No. 1. Directeur Alphande. 
Bartlett. Tix 

Bartseckel. Doctor Farley. 
Bessemianka. Doctor Reder. 

Bezi de la Motte. Dula. 

Bordeaux. Early Bergamot. 
Bose. Early Harvest. 
Boussock. Easter Beurre. 
Brandy wine. Ellis. 

Brignais. fi. No. 4°. 

> t, COX, Esperen. 

Buffum. Exeitier. 

Centennial. Fitzwater. 

Chinese Sand. Flat Bergamot. 
Cincincis. Flemish Beauty. 
Clairgeau. Fondante d’Automne. 


Clapp’s Beauty. 
Clapp’s Favorite. 
Cocklin. 


Dewey’s Premium. 


Fondante de Bihorel. 
Fortunee Boisselot. 
Frederic Clapp. 


Coles. Gakovsky. 
Columbia. Gans. = 
Congress. Gansel’s Seckel. 
Comet. Garber. 

Gifford. 


Comice. 
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Goodale. 
Hosenschenck. 
Howell. 


Idaho. 
Japan Golden Russet. 


Jaques Molet. 
Jones. 


Josephine de Malines. 


Kieffer. 
Kingsessing. 
Kinsman. 
Kurskaya. 
Lamartine. - 
Late Bartlett. 


~ Lawrence. 


Lawson. 

Le Conte. 
Limbertwig. 
Lincoln. 

Lincoln Coreless. 
Little Gem. ) 
Longworth No. 1. 
Lucy Duke. 

Madam Appert. 
Madam Millet. 
Madam Treyve. 
Madam von Siebold. 
Manning’s Elizabeth. 
Marie Benoist. 
Marshall. 

Maurice Desportes. 


- Miriam. 


Mt. Vernon. 
Nickerson. 
No. 6. 








| 


No. 439. 

Old Crassane. 
Ontario. 

Osband’s Summer. 
Passans du Portugal. 
P. Barry. 

Peffer. 

Peffer No. 3. 
Pitmaston Duchess. 
Pound. 

Pres. Drouard. 
Ravenwood. 
Raymond de Montlaur. 
Refreshing. 
Reliance. 

Ritson. 


| Rutter. 


Seckel. 

Sheldon. 

Shull. 

St. Crispin. 
Superfin. 
Theresa Appert. 
Tyron. 
Urbaniste. 

Van Cott. 
Vermont Beauty. 
Victor. 

White Doyenne. 
Winter Bartlett. 
Winter Nellis. 
Youngken’s Favorite. 
Zuckerbirn. 


Total, 130. 


Variety Tests of Raspberries. 


Many of the older varieties of raspberries have been thor- 
oughly tested at this Station and reported on in previous years. 
Therefore it ‘has been thought best to discard a large number of 
them and retain only a few of the standard varieties for com- 
parison with the newer sorts. Information concerning any of 
‘these older varieties that have been tested will be cheerfully 
farnished upon application. 


BLACK RASPBERRIES— NOTES ON VARIETIES. 


Eureka. (from W. WV. Scarff, New Carlisle, O.) Has not 
fruited yet. 

Haynes’ Seedling. (From I. Il. Haynes, Delphi, Ind., 1893.) 
Fruit of medium size, firm, and somewhat seedy; moderately 
juicy, mild subacid, good flavor and quality. Berries are dull 
black and unattractive. 


Kansas. (/vom A. /. Griesa, Lawrence, Kan., 1893.) Fruit 


medium to large, of good black color, moderately juicy, firm, 
slightly subacid, good flavor, fairly productive. 

Manwarings Seedling. (from C. H. Manwaring, Lawrence, 
Kan., 1893.) This variety has not vet been fruited at this Station. 


Mohler. (Hrom D. M. Mohler & Co., New Paris, O., 1893.) 
The plants of this variety resemble the Kansas in general appear- 
ance, but are larger and more vigorous. It promises to be very 
productive but the fruit is not as attractive in appearance as the 
Kansas. Berries medium to large, of dull black color, firm, 
juicy, nearly sweet, fair quality. , 


eet, at 
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Most of the black raspberries have been recently transplanted, 
so their yields are not given. A list of the varieties now grow- 
ing on the Station plats is given below: 


American Everbearing. Manwaring’s Seedling. 
Arctic. Mills’ No. 7 (see Onondaga). 
Brackett’s No. 101 (see Lotta). Mills’ No. 15 (see Mills). 
Carman. Mills. 

Eureka. Mohler. 

Haynes’ Seedling. Ohio. 

Halporn::", *. Older. : 
Kansas. Onondaga (Mills’ No. 7). 
Lotta (Brackett’s No. 101). Smith’s No. 2. 


Spry’s Early. 


Hilborn produced a good crop of fruit this year. In 1893 it 
was reported as being worthy of extended trial on account of its 
productiveness, vigor and excellent fruit. American Everbear- 
ing was moderately productive this season. It produced a few 
fruits in September, but not enough to be of any value. Lotta 
is only moderately productive of medium-sized fruit. Arctic was 
fruited here for the first time last season; it has been only 
moderately productive thus far of medium-sized fruit. Mills 
(Mills’ No. 15) and Onondaga (Mills’ Vo. 7), both of which received 
favorable notice in the report of this Station for 1893, were 
transplanted that fall; therefore no report can be made on them 
this year. | 

RED RASPBERRIES. 

The following table shows the yield of red raspberries fruited 
at this Station in 1894, the per cent. of the crop picked before 
July 13 and the per cent. picked after July 25. The plants are 
set in rows 25 feet in length and are allowed to form matted 
rows at once. Those varieties that produced their first crop this 
year are not comparable with those that have borne fruit for one 
or more seasons, because they have not yet come into full 
bearing. . 
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Taste II] —SuHowinc RELATIVE PRODUCTIVENESS AND EARLY AND 
Late YIELD oF Rep RASPBERRIES IN 1894. 
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Earuty Rep RaAspeerRigs. 


The greater part of the red raspberries ripened between the 
dates of July 13 and 25. Those varieties that ripened a con- 
siderable portion of their crop prior to July 13 may be called 
early, and those that ripened a considerable portion of their crop 
after July 25 may be called late for this season. 

Table [Il shows that eight varieties yielded over 12 per cent. 
of their crop before July 13. 

Table IV gives the dates of the first picking, together with 
the yield of these eight varieties. 





* First crop. 

+ Yield computed from 80 per cent. of a full row. 

t Yield computed from 6674 per cent. of a full row. 

§ Yield computed from 43 per cent. of a full row. ' 


pete 6 


as 


| 
| 
| 


ee 


se eo 


ine 





New Yorx AGRiIcuttuRAL EXPERIMENT STATION. 613 


Taste IV —Earzty Rep RasPBERRIES RanKED ACCORDING TO 
Yretp Prior to Jury 13, 1894. 
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Superb was noted last year as being very unproductive. Earlr 


Prolific is moderately productive of fruit of good quality, and is 
remarkable for its long fruiting period, being classed with both 
early and late varieties. Pomona made a good showing this 
season, as it has done in previous years. It seems to be worthy 
of introduction in this locality. Turner is an old variety and 
very hardy. Its fruit is inferior to Cuthbert in size and firmness. 





* First crop. + Yieid computed from 80 per cent. of a full row. 
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Latt Rep RaAspBeERRIiks. 


Classing those varieties as late that yielded one-fourth or more 
of their crop after July 25, Table ILI shows a list of 11 
varieties, which are given in the following: 


TasLte V — Late Rep RaspperRrRies Rankep ACCORDING TO YIELD 
Arter JuLy 25, 1894. 


























3 | : ox 
ge | 8 | s 
Lb Sieg 
saw Datgot int | Z| 38 | 99 
gs | ah | ae 
6%. | anee 
ESRand VAIN | fA hl oo lone gaan August 4 1] 34 12 
CEM gee PB A deb August 8 35 151 5 
eat berty can. dh ns deo ase eae August 8 | 31 | 149 6 
Cuthbert ( Quinby’s Favorite)...... August 8 44 | 198 2 
arly) Wrolne. ers * Vier net pees oe August 8 | 28 | 119 % 
Je Fh val ere Rs UHLA OLE ELS ham ine ope Be a / August 8 53 | 282 1 
Miller's Woodland ). joss 0 nl 8 ..| August 4 20 76 10 
Olathe (Staymamn’s No. 5)+......... August 8 44 | 120 ee 
PRELEE HA e Ue sieh eae to ee mre August 8 16 TU ee 
BoyalsGhurch}. tHe Sane. Se August 8 g 25 11 
BUnerp te, a. gis s mcapes uber cles Ui August 8 | 3 


43 | 174 





Harris yielded much the largest crop of any of the red rasp- 
berries fruited here in 1894, but the plants were set in 1889, so 
have become well established, which fact should be taken into — 
consideration when comparing its yield with other varieties 
which have not been set so long. It produces excellent fruit 
which resembles Cuthbert in size and quality. Cuthbert and 
Quinby’s Favorite appear to be identical, unless, as was sug- 
gested in 1893, Quinby’s is an improved strain of Cuthbert. Rows 
of both of these berries were fruited this year under exactly 
similar conditions, which resulted in Quinby’s taking second rank 
as to yield while Cuthbert ranked sixth. Clarke in 1893 was 
noted as “a well-known old variety and one of the most pro-. 
ductive tested at this Station.” It ranks fifth in productiveness 
for 1894. Royal Church has given very good results in previous 
years, but this year, on account of being recently transplanted, it 
has fallen much below its average. 


* Yield computed from §0 per cent. of a full row. + First crop. t Yield computed from 
43 per cent. of a full row. 











a) 
= 


New York AgricutturaL Experiment Station. 615 


PURPLE RASPBERRIES. 


_ Most of the purple raspberries have been recently transplanted 
so that only the one variety, Addison, bore fruit this season. 
The following list gives the names of the varieties that are now 
growing on the Station plats. 


Addison. Columbian. 
Babcock No. 1. Shaffer. 
Cardinal. Smith's Purple. 


Addison is. only moderately productive, the yield of five hills 


now in a matted row was 106 ounces. The fruit is of good 
quality, having the flavor of the wild red raspberry, while the 
plants have the habit of growth of the black raspberries. 


Columbian was transplanted after fruiting in 1893, so no farther 
report can be given on it at this time as we have no plants in 
bearing. 
YELLOW RASPBERRIES. 
A list of the yellow raspberries now growing on the Station 
plats is given below. 





Caroline. Golden Thornless. 
Champlain. _ Orange. 

Crystal (Crystal, White). _ Vermont. 

Golden Queen. 


Of the three varieties that produced fruit this year Caroline is 
first in productiveness as it was last year, ranking about with 
Cuthbert (Quinby’s). Golden Thornless is an old variety which 
produces fruit of good quality. Vermont was one of the most 
productive of the yellow raspberries in 1893; it was only moder- 
ately productive this year. None of the yellow berries are suit 
able for a market crop, but many of them are very desirable for 
the home garden. 


List oF RAspBERRIES SET IN THE SPRING oF 1894. 


Babcock’s Seedling, from D. W. Babcock, Dansville, N. Y. 
Babcock No. 3, from D. W. Babcock, Dansville, N. Y. 
Babcock No. 5, from D. W. Babcock, Dansville, N. Y. 
Babcock No. 9, from D. W. Babcock, Dansville, N. Y. 
Beckwith’s Seedling, from Prof. M. H. Beckwith, Newark, Del. 
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Columbian, from Joseph T. Thompson, Oneida, N. Y. 
Cromwell, from W. D. Barns, Middle Hope, N. Y. 
English'Giant, from W. D. Barns, Middle Hope, N. Y. 
Eureka, from A. M. Purdy, Palmyra, N. Y. 

Golden Prague, from W. D. Barns, Middle Hope, N.Y. 
Hopkins, from A. M. Purdy, Palmyra, N. Y. 

I. X. L., from Charles Schlessler, Naperville, IL. 
Kenyon, from O. A. Kenyon, McGregor, Ia. 

King, from Cleveland Nursery Co., Rio Vista, Va. 
Loudon, from F. W. Loudon, Janesville, Wis. 

Palmer, from Charles Mills, Fairmount, N. Y. 
Pioneer, from D. B. Garvin & Son, Wheeling, W. Va. 


' Poscharsky No. 8, from F. W. Poscharsky & Son, Princeton, Il. - 
Poscharsky No.9, from F. W. Poscharsky & Son, Princeton, Il. 
Poscharsky No. 15, from F. W. Poscharsky & Son, Princeton, Il. 


Redfield, from J. Wragg & Son, Waukee, Ia. 

Red Sweet, from W. D. Barns & Son, Middle Hope, N. Y. 
Superlative, from Ellwanger & Barry, Rochester, N. Y. 
Talbot Prolific, from M. I. Ellis, Norwood, Mass. 
Townsend’s No. 2, from George Townsend, Gordon, O. 





ee 





Variety Tests of Strawberries. 


NOTES ON STRAWBERRIES FOR 1894. 


In the following report on the varieties of strawberries grown 
at this Station a description of varieties fruited here for the first 
time in 1894 is given, together with a few brief additional notes 
on varieties reported on in previous years. This is followed by 
a comparison of the different kinds as regards their productive- 
ness and season of ripening. This report is based wholly on 
records of the plants as grown at this Station. 

It seems hardly necessary to state that this report is offered 
simply as a contribution to our knowledge of the value of the 
different varieties considered therein, and of their relative merits 
when compared with each other. It is conceded that no kind of 
- strawberry, or other fruit, succeeds equally well in all localities, 
and the fact that a variety takes first rank in one section of 
country does not necessarily demonstrate its ability to do the 
same thing in every locality and with every combination of soil 
and climatic conditions. Nevertheless, the comparisons of varie- 
ties ‘made at this Station in previous years have given results 
remarkably in accord with the general records made by these 
varieties throughout the State, thus demonstrating the value of 
the Station’s reports on small fruits to those who are interested in 
small fruit culture. The success of a particular variety here does 
not prove its ability to succeed elsewhere, yet it may be taken as 
an indication of its value and that it is worthy a place on the 
trial list in other localities. The popular demand for such infor- 
mation as is contained in this Station’s annual reports on small 
fruits is sufficiently indicated by the rapidity with which the 
editions of the small fruits bulletins are exhausted. 

The strawberries grown here are on rather stiff clay loam, 
well tile-drained and made fertile with stable manure. They 
were formerly tested both in hills and in matted rows, but now 
are grown only in matted rows. During the first season they 

78 
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are given clean cultivation. After the ground freezes in early 
winter they are covered four or five inches deep with straw or 
coarse manure. They are given one cultivation in the spring as 
soon as the ground is fit to be worked, usually with a Planet Jr. 
cultivator. The mulch is then removed from the beds and 
placed between the rows, where it is left until the crop is picked. 
One or two inches of the mulch is left on the plants to. keep the 
ground moist and the fruit clean. Plate I illustrates this manner 
of mulching the strawberries. 

Before the fruit ripens an area of 33 square feet is laid out in 
each bed. The fruit borne on this area is carefully weighed and 
a complete record kept of the date and weight of each picking. 

As arule it is probably best to set plants in the spring, and 
after taking one crop of fruit plow the bed under. With plants 
that make runners very slowly it sometimes happens that the 
second year’s yield is better than the first. [or this and other 
reasons, which it is not necessary to state in this connection, 
strawberry beds at this Station are commonly fruited two years. 


NOTES ON VARIETIES. 


In the following notes the blooming season of pistillate 
plants is in each case compared with the blooming season of 
some well-known staminate variety as a guide in choosing stam- 
inate plants for fertilizing the blossoms of the pistillate plants. 

The quality of the fruit is indicated by the terms “ poor,” 
“fair,” “good,” “very good” and “best.” Stems of average 
length and strength are called “good stems”; short, long or 
prostrate stems are specially mentioned when necessary. 

Synonyms and unnamed seedings are given in italics. | 

Staminate varieties, those having perfect flowers, are marked 
“S” while pistillate varieties, those having imperfect flowers, 
are marked ‘“ P_” 

*Accomack, 8. (Lom A. J. McMath, Olney, Va., and Slay- 
maker & Son, Dover, Del.) Unproductive. Good scarlet color. 

*Advancer, 8S. (/rom fF. S. Cole, Harmons, Md.) Unpro- 
dutive. Dark scarlet color. 

*Allen’s No. 1, P. (From W. F. Allen, Jr., Salisbury, Md.) 
Blossoms with Capt. Jack. Unproductive. Dark scarlet color. 


se AF eh TO RN ee 
* Varieties marked with a * were fruited in beds two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station or the Annual Report for 1893. 
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*Allen’s No. 3,8. (From W. F. Allen, Jr., Salisbury, Ma) 
Unproductive. 

Allen's No. 5, Pe (From W. F. Allen, Jr., Salisbury, Md.) 
Blossoms with Sharpless. Foliage very good ; runners abundant. 
Fruit medium to large, dark crimson, borne on good stems, fair 
quality, moderately firm, productive. Of more than forty varie- 
ties fruited for the first time this season, Allen’s No. 5 was most 
productive. 

Allen's No. 6, P. (From W. F. Allen, Jr., Salisbury, Md.) 
Blossoms with Sharpless. Fruit medium or above in size, good 
quality, moderately firm, dark scarlet color, borne on good stems. 
Foliage good; runners abundant. Among the varieties fruited 
here for the first time in 1494 it ranks tenth in productiveness. 

Allen’s No. 138, P. (From W. Ff. Allen, Jr., Salisbury, Md.) 
Begins to blossom a few days earlier than Sharpless. [oliage 
rather small and moderately abundant; runners abundant. Fruit 
medium size, borne on good stems, dark scarlet color, moderately 
firm, fair quality. Among the varieties fruited here for the first 
time in 1894 it ranks fifth in productiveness. 

Allen’s No. 14, P. (From W. F. Allen, Jr., Salisbury, Md.) 
Begins to blossom a few days earlier than Sharpless. Foliage 
very good; runners very abundant. Fruit medium size, good 
hght searlet color, firm, good quality. The fruit has a neck 
which is considered an objectionable feature by some growers. 
Among the varieties fruited here for the first time this season it 
ranks fourteenth yet on account of its vigor, and the firmness, 
good color and good quality of its fruit, it should be tested 
further before being discarded. 

*Arkansaw Traveler, P. (from 7. G. Michel, /Judsonia, 
Arkansas.) Fruit scarlet color. Unproductive here. 

*Aroma, 8. (/rom E. W. Cruse, Leavenworth. Kans.) Fruit 
- medium to large, borne on good stems, scarlet, firm, poor quality. 
Foliage first class. Runners very abundant. Not productive 
this season. 

Beauty, P. (From J. H. Haines, Delphi, Ind.) A beautiful 
berry of bright scarlet color. It yields a considerable portion of 
its crop early in the season. Though it does not take first rank 





*Varieties marked with a * were fruited in beds two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station or the Annual Report for 1893. 
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as to yield this season, still it is productive, and on account of its 
attractive appearance and earliness it is considered worthy of 
further testing for local market. Fruit medium to large, borne 
on good stems, fair quality, soft. Foliage excellent ; runners 
abundant. 

*Belle, S. (From Cleveland Nursery Co., Rio Vista, Va.) 
Fruit scarlet color. Unproductive. : | 

*Beverly, S. (From B. W. Smith, Beverly, Mass.) Only 
moderately productive. Fruit dark scarlet, medium size, good 
and firm. 

Brandywine, 8. (“rom E. T. Ingram, Westchester, Pd.) 
Foliage very good; fruit stems good; runners very abundant. 
Fruit medium to large, dark scarlet color, with yellow seeds, fair 
quality, soft. Among the varieties fruited here for the first time 
in 1894, it ranked twenty-second, being only moderately produc- 
tive. Midseason to late. ? 


Bryant, S. (From Jackson c& Perkins, Newark, N. Y.) 
Received here under the name Eureka, but as it is not the 
true Eureka it has since been named “Bryant” in honor of the 
originator. Foliage moderately vigorous; runners abundant; 
fruit stems good. Fruit scarlet, medium size or above, fair 
quality, firm. The record of its yield for this season is 
incomplete. 


*“Bubach, P. This variety is now generally well and favora- ~ 


bly known. It begins to blossom a few days later than Capt. 
Jack. Fruit dark scarlet, roundish wedge-shaped, fair to good in 
quality, moderately firm. This season among the varieties fruit- 


ing in beds two years old it was the most productive. The 


fruit is moderately firm and may be shipped to near markets. It 
also holds its color well when canned. 

*Cameronian, 8. (Lrom L. J. Farmer, Pulaski, N.Y.) Fruit 
dark scarlet color. Only moderately productive. 

*Chair’s Favorite, 8S. Fruit light scarlet color. Not very 
productive. 

*Cheyenne, P. (/rom Stayman & Black, Leavenworth, Kan.) 
Fruit of good scarlet color but not very productive. 


* Varieties marked with a * were fruited in beds two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station, or the Annual Report for 1893, 
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*Clark’s Early, Harly /daho, 8. (From Slaymaker & Son, 
Dover, Del., and D. Brandt, Bremen, Ohio.) Fruit medium size, 
dark scarlet color. Has proved no more than moderately pro- 
ductive. 

*Clyde, Cycloma, 8. (From Stayman & Black, Leavenworth 
Kan.) Fruit of good scarlet color. Plants unproductive. 


2 


Columbia, 8. (from West Jersey Nursery Co., Bridgeton, 
JV. J.) Fruit medium or above, pale crimson color, flavor resem- 
bles Lennig White somewhat, soft, poor quality. Fruit stems and 
foliage good. Runners abundant. Productiveness can not be 
definitely stated but does not rank high. | : 

* Crosby's 91, 8S: (Hrom Phineas Crosby, Clinton, Wis.) Fruit. 
crimson color, moderately productive. 

Cruse No. 9, 8. (From EF. W. Cruse, Leavenworth, Kan.) 
Fruit medium to large, medium size, scarlet, fair quality, mode- 
rately firm. Foliage good; runners moderately abundant. 
Plants moderately productive. 

Cycloma, see Clyde. 

Cyclone,8. (Hrom FE. W. Cruse, Leavenworth, Kan.) Foliage 
vigorous ; fruit stems good; runners abundant. Fruit medium 
size, fair to good, moderately firm, scarlet. Moderately pro- 
ductive. 

*D. and D.,S. (From Prof. #. S. Goff, Madison, Wis.) 
Moderately productive. Fruit dark scarlet. 

*Dayton, Dayton Early. (Prom Sam'l Kinsey & Co., Kinsey, 
0.) Only moderately productive here. 

*Dew, S. (from D. Brandt, Bremen, O.) Fruit dark scarlet, 
moderately firm, moderately productive. | 

Dow’s Seedling, see Epping. 

farly Idaho, see Clark’s Early. 


*Edward’s Favorite,S (from R. S. Edwards, Highlands, 
Colo.) Fruit of good scarlet color with glossy surface. Plants 
moderately productive on our soil. 

*Engles No.1, 8. (From T. T. Lyon, South Haven, Mich.) 
Fruit scarlet color. Plants not very productive. 


ae Varieties marked with a * were fruited in beds two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station or the Annual Report. for 1893, 
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“Epping, Dow's Seedling, Yankee Doodle, P. Moderately pro- 
ductive here. Fruit crimson. 

*E. P. Roe, 8. (rom TL. J. Dwyer, Cornwall, N. Y.) Very 
unproductive. I*ruit scarlet, round or roundish conical, borne 
on rather short stems, medium size, very good quality, firm. 

Eureka. Bryant was first received here under this name. 


*Kureka, P. (from J. Little, Granton, Ontario.) Blossoms 
with Sharpless. Moderately productive. It bears handsome 
fruit of good quality, but we do not consider it equal, on the 
whole, to other standard varieties. 


*Everbearing, 8. (From Chas. S. Lindley, Emporia, Va.) 
Fruit scarlet, moderately firm. Plants not very vigorous and 
not very productive this season. 

*Galerson, 8. (From Hllwanger & Barry, Rochester, N. Y.) 
Fruit dark scarlet color. Plants unproductive here this season. 

*Gandy,S. A fine, large, late berry ; moderately produe- 
tive. It takes first rank asa late berry among the varieties 
tested at this Station. 

*Gandy Belle, 8S. (rom S. B. Cole, Bridgeton N. J.) Fruit 
dark scarlet color. Not so productive as Gandy this year. 

*Gen. Putnam, P. (rom G. H. & J. H. Hale, South Glas- 
tonbury, Conn.) Blossoms about with Capt. Jack. Not very 
productive here. 

*Glenfield, S. (From Stayman & Black, Leavenworth, Kan.) 
Fruit stems good; foliage good; runners not abundant. Fruit 


dark scarlet or crimson, good quality. Plants not very pro- 


ductive. 

*Greenville, Buechley’s Seedling, P. (“rom E. M. Buechley, 
Greenville, O.) Blossoms about with Capt. Jack. This was 
received here in 1690, and is mentioned in the Station’s annual 
report for that year, p. 267, as Buechley’s Seedling. In 
the report for 1891, p. 461, it is described as “having the 
general appearance of Sharpless; fruits varying in shape, some 
of Bubach type, some of Sharpless type, without the green 


* Varieties marked with a * were fruited in bads two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station or the Annual Report for 1893, ; 
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tip, and others conical in shape, being found on the same plant; 
fruits firm enough to ship, not of finest flavor, but better than 

_ the average.” The 1892 report says (p. 681): “ Greenville follows 
Beder Wood in productiveness and has the advantage of being 
larger. It would probably sell for more per quart than the 
former.” Among the berries fruited here in 1592 Greenville 
stood second in yield. 

In 1893 and 189+ it has not taken as high a rank as it did in 

1892, but this may be due in part to the cunditions under which 
it was grown. It is an excellent berry, but we are not yet con- 
vinced that it is better than some of the standard varieties for 
our soil. 

*Halls Seedling, P. (trom S ££. Hall, Cherry Valley, 11.) 
Good scarlet color, moderately productive this season. 

Haynes 31, P. (Krom J. H. Haynes, Delphi, Ind.) Begins to 
blossom a few days before Sharpless. Fruit medium to large, 
borne on medium stems, deep scarlet color, moderately firm, 
fair quality. In productiveness it stands second among the vari- 
eties fruited here for the first time this season. 

“Herbert, S. (From B. L. Carr, Saratoga Springs, N. Y.) 

unproductive here. 
: * Holcomb’s Seedling, 8. (Krom W. C. Holcomb, Mecca, 0.) 
Crimson color. Not very productive this year. 

*“Kincks, 8. (from Clark Hewett, Waupun, Wis.) Fruit 

good scarlet color. Plants prcuductive. 

‘Latest of all. (Hrom Lllwanger & Barry, Lochester, N. ¥.) 

Plants weak and unproductive, | 
' *Laxton’s Captain, S. (From Ellwanger & Barry, Roches- 
ter, V. ¥.) Plants weak and unproductive. 

Leader, 8. (rom Wm. Parry, Parry, NV. J.) Plants vig- 

 orous; runners abundant; fruit stems good. Fruit medium size 
or below, dark scarlet color, fair quality, soft. Plants moderately 
_ productive. 
Luther, 8. (rom A. Luther Leeds, Jackson county, Mo.) 
. Foliage vigorous; fruit stems good; runners very abundant ; 
plants moderately productive. fruit medium size or above, 
scarlet color, fair to good quality, moderately firm. 





* Varieties marked with a * were ftuited in bhds two years old. More complete descriptions 
of them may be found in Bulletin 64 of this Station or the Annual Report for 1893, 
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*Magnate, P. Blossoms with Beder Wood. Fruit dark 
scarlet, moderately firm. Plants not very productive. 

Manchester No. 1, P. (From Jackson & Perkins, Newark, 
NV. Y.) Blossoms with Sharpless or later. Foliage vigorous, 
but rather small; fruit stems good; runners abundant. | Plants 
moderately productive. Fruit medium to large, scarlet color, 
soft and not very good quality. 

*Meek’s Early, Advance, 8. (rom Slaymaker & Son, Dover, 
Del.) Not productive here. 


*Michel, Michels Harly, 8. For an early crop this variety 
takes the lead of all varieties tested, but the total yield for the 
season is not high. For local markets where very high prices 
are obtainable for early fruit it might be profitable to plant a 
few Michel; otherwise it is not productive enough to pay for 
growing Uy i tateo ve Its fruiting season lasts about two 
weeks, but the greater part of its yield is given within eight or 
ten days from the time it begins to ripen. 


*Muskingum, 8. (“rom S. R. Moore, Zanesville, O.) Fruit 
crimson color. Plants unproductive. 

Random, 8. (from G.W. Cline, Winona, Ontario.) Foliage 
first class; runners very abundant; fruit stems good. Plants 
not.very productive. Fruit medium size, light scarlet, mod- 
erately firm, good quality. 

Reth’s No. 5, P. (From H. A. Lvehl, Alton, JU.) Begins to 
blossom a day or two before Sharpless. Foliage and fruit stems 
good; runners abundant. One of the most productive of the 
varieties fruited for the first time this season. Fruit medium to 
large, moderately firm, fair quality, scarlet color. 

ftiehl’s No. 6,8. (Hrom EL. A. Riehl, Alton, Jl.) . Foliage 
and fruit stems good; runners abundant; plane ts moderately 
productive. Fruit dark scarlet, medium size or above, 
moderately firm, good quality. 

*Rio, Thompson's No. 9. (From Cleveland Nursery Co., Rio 

Vista, Va.) This season confirms the record of unproductiveness 
made by this variety last year. Mid-season, scarlet, good quality. 
Foliage good. Fruit stems short. 


* Varieties marked with a * were fruited in beds two years old. More complete descriptions | 


of them may be found in Bulletin 64 of this Station or the Annual Report for 1803. 
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Rush, P. (From Jackson & Perkins, Newark, N. Y.\ Blos- — 
soms two or three days later than Beder Wood. Foliage and 
fruit stems good; runners abundant; plants only moderately 
productive here. Fruit dark scarlet, medium size, moderately 
firm, fair quality. 

*Sandoval, 8. (“rom RR. D. MeGeehon, Atlantic, Lowa.) 
Unproductive here this season the same as last. 


Saunders’ Success, 8. (/vom A. Saunders, Sac City, Lowa.) 
Foliage very good ; fruit stems good ; runners abundant ; plants 
unproductive. Fruit scarlet, medium size, fair quality, soft. 

See No.1,8. (From HI. S. & A. J. See, Geneva, Pa.) Foliage 
small but vigorous; runners very abundant. fruit stems short; 
plants productive. Fruit medium or below, good crimson color, 
moderately firm, somewhat acid, good to very good in quality. 
Think the size is against it for a market berry. 

See Vo. 2,P. (From A. S. & A. J. See, Geneva, Pa.) Begins 
to blossom two or three days later than Beder Wood. Foliage 
first class; runners very abundant; fruit stems good. Among 
the varieties fruited here for the first time in 1894, this ranks 
third in productiveness. [Fruit medium or above, fair quality, 
soft, dark scarlet color. 


Sherman, 8. (rom J. H. Haynes, Delphi, Ind.) Foliage 
and fruit stems good; runners abundant; plants moderately 
productive. Fruit very handsome, with glossy surface and 
bright scarlet color, medium to large, moderately firm, fair 
quality. Although not so productive as some other staminate 
varieties tested with it, still it is considered worthy of further 
testing on account of its handsome appearance. 


Shuckless, 8. (rom Hoover & Gaines, Dayton, Ohio.) 
Foliage very good, runners very abundant, fruit stems good; 
plants but moderately productive. Fruit scarlet, medium or 
above in size, fair quality, soft. It receives its name from the 
characteristic way in which the fruit separates from the core 
and hull when it is picked. When this occurs, as it frequently 
does, the fruit is left not only “shuckless” but with a small 
cavity in the center unprotected from germs of decay by the 
natural covering of the fruit. 





* Varieties marked with a * were fruited in beds two years old. More complete descriptions 
of them may te fcund in Bulletin €4 of this Station or the Annual Rerort for 1893. 
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“Smith, P. (Hrom Coe & Converse, Fort Atkinson, Wis.) 
Blossoms about with Capt. Jack. Fruit scarlet. Plants produc- 
tive this season. . 


Splendid, 8. (Hrom C. H. Sumner, Sterling, Ill) Foliage 
good ; fruit stems good; runners very abundant; plants moder- 
ately productive. Fruit scarlet, medium to large, good quality, 
moderately firm or soft. 


Sunny Side. (from Charles S Pratt, Reading, Mass.) This 
was the most productive variety on the list at this Station in 
1893. It was found necessary to use the ground where it stood 
for another purpose and, therefore, it was not fruited here this 
year. 


*Swindle, P. (Hrom G. H. & J. H. Hale, South Glastonbury, 
Conn.) Unproductive here. 

Thompson’s No. 9, see Rio. 

Thompson’s No. 40, P. (From Cleveland Nursery Co., Rio 
Vista, Va.) This was erroneously recorded as No. 60 in bulletin 
64. Fruit quite uniform in size, scarlet color. Bed was fruited 
the second season and proved less satisfactory than last year 
being only moderately productive, even when compared with 
other varieties fruited in beds two years old. 

Timbrell, P. (rom LE. W. Reid, Bridgeport, Ohio) Begins 
to blossom a few days later than Sharpless. Foliage and 
fruit stems good; runners moderately abundant; plants only 
moderately productive. Fruit rounded, sometimes irregular, 
medium to large, crimson, mild flavor, fair to good quality, 
soft. 

* Townsend’s No. 2,8. Fruit dark scarlet, shading to crimson. 
Not productive this season. 

* Townsend’s No. 3, P. Fruit scarlet color. Not productive 
here this season. 


* Townsend’s No. 9, P. Fruit scarlet color. Plants productive. — 


This variety is considered worthy further testing. 

* Townsend’s No. 20, P. (From Geo. Townsend, Gordon, Ohio.) 
Fruit dark scarlet, shading to crimson. Plants are only moder- 
ately productive. 


*Varieties marked with a * were fruited in beds two years old. More complete descriptions 
ef them may be foundin Bulletin @4 cf his Station or the Annual Report for 1893. % 
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_ *West Lawn, P. (From C. B. Bauer, Judsonia, Ark.) Fruit 
dark scarlet color. Plants only moderately productive. 

_Wilson, Jr., 8. (From F. L. Ray, East Claridon, O.) Foliage 
very vigorous ; fruit stems good; runners abundant; plants pro- 
ductive. Fruit medium size, crimson color, dark flesh, rather 
acid, moderately firm, fair quality. 

Yankee Doodle, see Epping. 

NEW VARIETIES. 

The following new varieties received for testing have not yet 

fruited here: 


Aldridge No. 25, Jay Gould, 







Annie Laurie, Marshall, 

Blonde, Marston, 

Bostonian, Mexican Everbearing, 
Brunette, Nan, : 
Champion of England, Ona, 

Charlie, 4 Orange County, 

Dewdrop, Tennessee, Tennessee Prolrfic, 
kichholtz Seedling, | White Novelty, 

Equinox, | Walder No. 5, 

Giant, | Wilder No. 7, 


Hadsell’'s Seedling, 
Towa Beauty, 


— Young’s Seedling. 


PRODUCTIVENESS AND SEASON OF RIPENING. 


The varieties which fruited in beds two years old are not 
strictly comparable, so far as the yield is concerned, with the 
varieties fruited for the first time. Therefore it is thought best 
to separate the list into two groups, the first containing those 
varieties in beds one year old, the second containing those varie- 
ties fruited in beds two years old. 

Excluding some Alpine varieties and all but one of the Station 
seedlings, the following is a list of strawberries fruited in beds 
one year old. The table also contains a statement of the yield of 
each variety in ounces from a plat containing 33 square feet; 
also the per cent. of the crop picked early, that is before June 21, 
and the per cent. of the crop picked late, that is after July 3. 





* Varieties marked with a * were fruited in beds two years old. More complete descriptions 
-of them may be found in Bulletins 64 of this Station or the Annual Report for 1893. 
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TasLeE VI — List or StrAwserries FRviTED at Tus STATION FOR 
THe First Time in 1894, wira A ComMPARATIVE STATEMENT OF 
THE Per Cernt. or Earty Yietp anp or Late YIR4LD FOR 
Eacu VARIETY. < 
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EARLY VARIETIES. 4 
Those which yielded a considerable portion of their crop before _ 
June 21 may be called early varieties. They are named inorder — 


of their productiveness, prior to June 21, in Table VII. 
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* Record incomplete. 
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Tarte VIL[—Earty Varieties Rancep Acoorping to YISELD 
Prior To Jone 21, 1894. 
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All of these continued fruiting till after July 3. None of 
them show, as yet, signs of superiority over standard varieties 
now generally cultivated. See Vo. 1,as noted on a previous page, 
is inferior in size ; its stems are short but its color is good. 


LATE VARIETIES. 


Those varieties named in Table VI, which yielded a considerable 
portion of their crop after July 3, may be classed as late varie- 
ties. Some of the Station seedlings will be included in this list. 
Named in the order of their productiveness after July 3 they 
stand : 


Taste VII[— Late Varietizs Ranxep Accorpinc TO YIELD 
AFTER JULY 3, 1894. 


—_—_——. 
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It will be noticed that Statcon Wo. 198 gave a remarkably 
. large late yield. It is much more productive of late berries than 
is Gandy, so far as we can determine, but is inferior to Gandy 
in quality. It is very vigorous, of good dark color, large size 
and borne on long, strong stems. Four rows of this variety in 
blossom are shown in Plate I, which shows the strong upright 
fruit stems and large, vigorous leaves. 

Manchester No. 1 is medium to large in size and of a good 
scarlet color, but it is soft and poor in quality, at least that is its 
record for this season on our soil. It should be noted that the 


season was quite unfavorable to the development of high quality — 


in strawberries. 

Beauty seems to be worthy of further testing. It is indeed a 
beautiful berry, of bright scarlet color, medium size, fair quality, 
but rather soft. 


List or STRAWBERRIES FRuITED IN Beps Two Yrars Op, Exorup- 
ING STATION SEEDLINGS. 


Accomack, Advancer, Alabama, Allen’s Mo. 1, Allen’s No. 3, 
Alpha, Anna Forest, Arkansaw Traveler, Beder Wood, Belle, 
Belle Bordelaise, Bessie, Beverly, Brandywine, Bubach. 

California, Cameronian, Captain Jack, Chairs Favorite, Chey- 
enne, Clark (Aarly Idaho), Clyde, Crawford’s Seedling, Crescent, 
Crosby’s 91, Curtis No. 15, Custer, Dayton, Dew, D and D. 

Edgar Queen, Edward’s Favorite, Engle Wo. 1, Epping, E. P. 
Roe, Eureka, Everbearing, Farnsworth, Galerson, Gandy, Gandy 
Belle, Gen. Putnam, Glenfield, Greenville. 

Hall's Seedling, Haverland, [Hazleton No.1, Herbert, Hoffman, 
Holcomb’s Seedling, Hulburt, Improved Manchester, Johnston’s 
Late, Jucunda, Kincks. 

Latest of All, Laxton’s Captain,,Lennig’s White, Louise, ats 
nate, May King, Meeks’ (J/eeks’ Early), Michel (Michel's Early), 
Middlefield, Muskingum, Ohio Centennial, Oliver, Oregon ads 
bearing. 

Parker Earle, Pawnee, Phallips’ Seedling, Primate, Prince of 
Berries, Princess, Princeton Chief, Sandoval, Sharpless, Smeltzer 
(Smelizer’s Karly), Smith, Southard, Sea s No. 3, Slaymaker 
d& Son No. 19, Street's Seedbihe g, Swindle. 
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Thompson's No. 9, Thompson’s No. 40, Tippecanoe, Townsend’s 
No. 2, No. 3, No. 9 and No. 20, Triomphe de Gand, Van Deman, 
- West Lawn, Wilton. 


_. Productiveness. Of this list, the following 10 named in 
\order of productiveness, were most productive in 1894: 

Bubach, Smith, Bessie, Kincks, Zownsend’s Wo. 9, Gandy, 
Jucunda, Beder Wood, Greenville, Smeltzer. 

Taking into account the combined yield of 1893 and 1894 the 
following 10, named in order of productiveness, were most 
productive: 

Townsend’s No. 9, Townsend’s No. 20, Smith, Capt. Jack, 
Gandy, Greenville, Bubach, Beder Wood, Eureka, Michel. 


Early Varieties. When the berries of the above list are 
compared as to their season of ripening it is found that Michel 
still holds first rank as a very early berry, but, as is usually the 
case with very early berries, its total yield for the entire season 
is considerably less than that of the best mid-season berries. | 

Ranked according to the amount of their yield prior to June 
' 21 the early varieties stand as follows: Michel, Smeltzer, Curtis 
No. 154, Allen’s No. 3, Alpha, Hoffman. 


Late Varieties. Ranked according to the amount of their 
yield after July 3, the late berries stand as follows: Gandy, 
Prince of Berries, Thompson’s No. 40, Ohio Centennial. Gandy 
takes the lead as a late berry, but as is usually the case with very 
late berries, the total yield for the season is considerably tess 
than that of the best mid-season varieties. 


ConstpERED Wortay FurRTHER TESTING. 


Among the scores of new varieties recently tested here the 
following are worthy of special mention and are recommended 
for further testing. 

‘ Pistillate varieties : 
Sunny Side, from Chas. S. Pratt, Reading, Mass. 
Beauty, from J. H. Haynes, Delphi, Ind. 
Haynes’ No. 31, 
hirehl’s No. 5, from E. A. Riehl, Alton, Il. 
Townsend’s No. 9, from Geo. Townsend, Gordon, O. 
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Staminate varieties : 
Townsend’s No. 2, from Geo. Townsend, Gordon, O. 
Sherman, from J. H. Haynes, Delphi, Ind. 


NuMBER oF VaArRtiETIEs TESTED IN 1894. 


Exclusive of several hundred varieties of Station seedlings, 
there were grown at this Station in 1894, 164 varieties of straw- 
berries. Of this number 33 fruited here for the first time, and 
25 have not yet fruited. . 


STATION SEEDLINGS. 


The brief report of the work of breeding strawberries for the 
purpose of originating new varieties which was given in bulletin 
64 of this Station, afterward included in the annual report for 
1893, elicited many inquiries concerning the Station seedling 
strawberries and their introduction. In reply to these inquiries 
_ it may be said that none of the Station seedlings have yet been 
disseminated, and it is expected that none of them will be dis- 
seminated till after they have fruited in 1895. Whether any 
will be sent out then will depend on the record they make next 
summer. 

Whenever it is decided to distribute plants of the Station seed- 
ling strawberries, due notice will be sent to all names in this 
State on the bulletin list, and also to the Station Horticulturists 
in other States. The conditions under which the distribution is 
to be made will then be clearly set forth. 
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The Fertilization of Flowers in Orchards and Vine- 
yards, Especially in its Relation to 
the Production of Fruit. 


{Presented at the Ontario Fruit-Growers’ Association annual and winter meeting at Orillia, 
Ontario, Canada, December 6, 1894.1] 


It is a matter of common observation among fruit-growers that 
certain varieties of orchard and vineyard fruits show a remark- 
able difference in productiveness in different locations without 
sufficient apparent reasons for such a difference. I have in mind 
an apple orchard, 50 or more acres in extent, set chiefly to blocks 
of Baldwin and Greening, each block containing but a single 
variety in the main part of the orchard, but mingled somewhat 
with other varieties in one section. The orchard has been set 
about 25 years and has been a disappointment to its owners 
because, although it usually bears some fruit each year, it has 
produced but three or four good crops in all its history. In the 
sections where other varieties are mingled with the Baldwins, 
they have borne much more satisfactorily than have either the 
Baldwins or Greenings where they stand in blocks alone. The 
trees around the edge are thriftier and bear better than they do 
in the central portion of the orchard. In fact, the central por- 
tion of the orchard has never yet produced a good crop of fruit. 

The owners think the trouble may be due to a combination of 
causes. The trees are planted, but 30 feet apart, which is too 
close for mature trees. The soil in the central portion is thought 
to be naturally inferior to the soil in other sections, where the 
trees are more productive. Hordes of insects have devastated 
some portions of the orchard, and fungous diseases have not 

been wanting. While the orchard is not being impoverished by 
“taking from it farm crops, neither is it being manured nor culti- 
vated. So far as spraying or pruning is concerned, it receives 
much better treatment than most of the orchards in New York 
State. There seems to be good reason for believing that the 
trees are suffering from lack of nourishment, due to crowding 
them too closely together on land not in a high state of fertility ; 
80 
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to loss of foliage from insect pests and fungous diseases; to a 
lack of fertilizers and to absence of cultivation. But there is no 
difference in treatment of different portions of the orchard, so 
far as pruning, spraying, cultivation and fertilization of soil 
are concerned, and, therefore, the causes enumerated do not 
seem sufficient to satisfactorily account for the unproductive- 
ness of varieties in certain sections, while the same varieties in 
other portions of the orchard are comparatively productive. The 
unfruitful portions consist of separate blocks of Baldwins and 
Greenings unmixed with other varieties, and some have thought 
that possibly on account of this isolation of each variety their 
blossoms have failed to set fruit. 

A similar idea with regard to certain cultivated varieties of 


the native plum has long been entertained by some growers of — 


that fruit in the Mississippi valley and other portions of the Great 
Central plain.® This idea is founded on observations that 
varieties such as Wild Goose and Miner set but little fruit when 
standing alone, although they blossom abundantly, while they 
are more productive when standing near other varieties, from 
which their flowers may be assisted to set fruit. 

Prof. Goff has shown’ that with some kinds of native plums 
failure to set fruit may be partly due to imperfections in the 
flowers, which render them incapable of setting fruit, but this 


does not account for those instances where a tree that was 


formerly barren becomes fruitful when another variety, blossom- 
ing at the same time, is planted near it. In such cases it appears 
that the flowers are capable of setting fruit although they are 
incapable of setting fruit of themselves. 

Some horticulturists have for many years believed that a sim- 


ilar condition of affairs also exists with certain cultivated grapes, 


especially with some of the hybrid varieties. Within the last 
three years I have been able to demonstrate that this belief is, 
in many instances, well founded. Mr. M. B. Waite, of the United 
States Division of Vegetable Pathology, began a similar line of 
investigations in 1891, which resulted in showing that many 
varieties of pears, including some of the standard sorts, are 





ee 


incapable of setting fruit of themselves, a condition, so far as I 


am aware, that was wholly unsuspected by either practical or 
scientific horticulturists. } 


5 Hansen, N. E. The Blossoms of Orchard Fruits; Trans. Iowa Hort. Soc’y, 1893, p. 155. 


6 Flowering and Fertilization of the Native Plum. Garden and Forest, vol. VII, 1894, pp. 262,263, 
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It appears, then, that in considering the unfruitfulness of 
grapes and pears a new factor must be taken into account, since 
it has been shown that a failure to fruit may sometimes be the 
result of the inability of the blossoms to set fruit of themselves. 
We have also seen that there is some reason for believing that 
this cause of unfruitfulness is not peculiar to pears and grapes 
only, but that possibly it extends to other varieties of fruits as 
well. This brings us to the consideration of a subject that is 
coming more and more to be esteemed of a great practical 
importance to fruit. growing, namely: The fertilization of flowers 
in orchards and vineyards, especially in its relation to the pro- 
duction of fruit. | 

Parts of a Flower. 

First, it may be well to illustrate, or define briefly, the mean- 
ing of a few botanical terms which are convenient to use in a 
discussion of this subject. 

In general the flowers of orchard and garden fruits are what 
botanists call perfect — that is, they contain both the male and 
female organs. The male organs produce an abundance of fine 
yellow powder called pollen. The female organs, called pistils 





Fie. 1.— Imperfect Strawberry Blossom.: Fig. 2.— Perfect Strawberry Blossom. 


contain the rudimentary seeds. These parts are well illustrated 
in the accompanying figures of the strawberry blossom. The 
outer green leaves of the blossom and the inner white ones of 
more delicate texture protect the organs in the center of the 
flower till they are fully developed. Then the flower opens and 


the showy white leaves help to attract insect visitors, which 
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assist in fertilizing the blossoms by carrying the pollen from one 
flower to another. But the green and white leaves are not 
essential to the production of fruit, for they may all be removed 
and still perfect fruit may be formed. In fact this frequently 
happens in artificially crossing fruits, when in removing the 
male organs above referred to as producing the pollen, the 
flower leaves are all cut away before the bud opens, thus leaving 
simply the female organs called pistils, which occupy the center 
of the blossom. 

in the center of the blossom the pistils are located, as shown 
in Fig. 1. But this figure shows a flower that is imperfect 
because it bears the female organs, the pistils, but has none of 
the male organs, the stamens. Fig. 2 illustrates a strawberry 
blossom that is called perfect because it has both male and female 
organs. ‘The stamens are here seen immediately surrounding the 
pistils in the center of the flower. The stamen consist of a 
slender thread or filament terminating in a tiny pouch or sack, 
which is filled with the yellow powder called pollen. The single 
grains of pollen are so small as to be scarcely visible. 

The character of grape blossoms and their peculiar method of 
opening is briefly discussed in the annual report of this Station 
for 189%, p. 597. 

When the flowers open and the pistils are ready to receive the 
pollen, the end of the pistil becomes slightly moist and sticky, 
so that the pollen readily adheres to this portion of the pistil 
when it comes in contact with it. The pollen grains thus find- 
ing lodgment sprout and send out a minute tube, which grows 
down into the central portion of the pistil till it reaches and fer- 
tilizes the rudimentary seeds contained therein. This is briefly 
the process of fertilization as that word is applied to flowers. 
After being fertilized, the rudimentary seeds begin to develop 
into seeds, and the surrounding portions of the embryo fruit are 
thereupon incited. into growth. On the contrary, if the pistil is 
not supplied with pollen it soon withers, and no fruit is formed. 
In this connection it is not necessary to consider those unusual 
cases where fruit is developed without the action of pollen. 


Experiments with Grapes. 
As stated before, for many years certain horticulturists have held 
the opinion that occasionally varieties of grapes were found in 
cultivation that were more prolific when standing in proximity to 
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Fig. 3.— Black Eagle, Self-Fertilized. 
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Fig. 4.— Black Eagle, Open to Cross Fertilization. 
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another variety that blossomed at the same time, than they were 
when standing alone. In 1891 I planned to investigate this sub- 
ject the following season, and the investigations then begun have 
been continued every season sincethat time. As primarily planned 
the object of the investigations was to determine, if possible : 

1. Whether the pistil of the grape flower is pollinated before 
the blossoms open. 

2. Whether any varieties are incapable of setting fruit when 
supplied only with their own pollen. 

Observations‘ on seventy-seven kinds of grapes, including eight 
species and their hybrids and crosses,showed that, in every instance, 
self-pollination occurred, so that with these varieties, at least, 
failure to set fruit could not be attributed to lack of pollination. 
Twenty-one of these seventy-seven kinds of grapes can not fruit 
when supplied with none but their own pollen, while they are 
able to set fruit when planted near other varieties that blossom 
with them. With these varieties failure to fruit must result 
when set by themselves out of the reach of pollen from other vines. 

The second question, namely, whether any varieties are inca- 
pable of setting fruit when supplied with none but their own 
pollen, is evidently one to be fully decided only by experiment. 
Investigations concerning this subject- were made by covering 


_the blossom clusters with paper bags before the blossoms opened. 


\ 


The bag was slipped over the cluster and the mouth was then 
drawn together and fastened with a wired label. After the 
blossoming season had passed, the paper bags in some instances 
were replaced with bags made of cheese cloth or mosquito net- 
ting. In other cases the paper bags were allowed to remain till 
the fruit was gathered. The object of this use of the paper bags 
was to exclude all ouside pollen from the covered clusters, so 
that whatever fruit set within the bags would be the result of 
close fertilization ; that is to say, the pollen necessary to fertiliza- 
tion of the flower would be produced either by the flower itself 
or by some other flower in the same cluster. 

Treated in this manner some varieties were able to fruit per- 
fectly ; other varieties failed to develop any fruit whatever, and 
between these two extremes there was every gradation. Fig. 3 
from a photograph of Black Eagle covered to exclude pollen of 


_ 7 Beach,S. A. The Self Pollination of the Grape. Garden and Forest (1892), pp. 451, 452; 


also, Annual Report of N. Y. State Experiment Station, Geneva, N. Y., for 1892, pp. 597- 606, 
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other varieties, shows how this variety fails to fruit under such 
circumstances. Only a few blossoms of the cluster set fruit, and 
these remained till the close of the season as withered or abortive 
specimens. Fig.4 is from a photograph of a Black Eagle cluster 
produced in a mixed vineyard, where the blossoms were exposed 
to the access of foreign pollen. At the base of the cluster appear 
a few rudimentary berries, which, for some reason, failed to 
develop, probably because they were not properly pollinated. 

Fig. 5 is from a photograph of a self-fertilized cluster of Dela- 
ware showing how perfectly this variety can set fruit when stand- 
ng alone. Fig.6 froma photograph of a Duchess illustrates 
a variety that produces imperfect and unsatisfactory clusters 
when self-fertilized. 

In order to present here some of the results of the tests of seltf- 
fertility of grapes mentioned above, an attempt has been made to 
classify the varieties according to their ability toset fruit as follows: 

Class I. Fully self-fertile apparently not more than three blos- 
soms in one hundred failing to set fruit. See Fig. 5. 

Olass II. Partly self-fertile, having rather loose clusters or a 
few abortive berries, but bunches after all being nearly perfect. 
This class may be called practically self-fertile. 

Class III. Clusters imperfect. The vines in this class were 
able to set some fruits but the clusters were usually imperfect and 
unsatisfactory. See Fig. 6. 

Class IV. Pollen self-irritant. Pollen efficient enough to in- 
cite a slight growth resulting in the production of some abortive 
berries, but no perfect fruit. See Fig. 3. 

Class V. Pollenself-impotent. In thisclassthe pollen had noappre- 
ciable effect on the pistils, not even abortive berries being formed. 

In this and the following tables the character of the stamens 
when known is indicated as follows: ‘s” indicates that the sta- 
mens are short; “1” that they are long; those intermediate 
between these two classes are mentioned in a foot-note. Where 
self-pollination before the blossom opens has been observed, this 
is indicated by an asterisk. The classification is based wholly on 
the evidence of experiments made at this Station. Further test- 
ing is considered necessary to determine the classification of 
varieties marked with a question mark. 


Class I. Grapes which are fully self fertile are named in the - 


following table. By fully self-fertile is meant that so far as ob- 
served not more than 3 per cent. of the blossoms fail to set fruit. 





Fig. 5.— Delaware, Self-Fertilized. 
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Fig. 6.— Duchess, Illustrating the Imperfect Clusters Borne by this Variety,,when Self-Fertilized. 


eed 





‘SSBTO SIT] UT pooRd oq pynoys AJOTIVA SIG} JOU IO JOyJOY.A Oploep 0} AressedeN SI 3uIyse} Jey4AN,Y + 





























oe _ ‘suado WOSso][q OY} GLOJoq SIND00 UOT}BUTTIOd-Jjeg y 
2% ‘SUSTIIS SUOT BABY 4ST] VY} Jo “yua0 Ted OOL ‘ZZ [vO], 
a Ce palike-a RO REN CE ERs Peotone S Pee Se nd Oe ‘ssssssnoqoutay | x I 
2 gee [oor ‘Eat eee Oe ; SD Wee MTN Rise id vee eee tet eseseeeerseres -SITBATgsce SIILA | x I 
5 ‘UIA X ‘qe'y Sica a oe ee eoullg sored xX proou0p FA RON el we 60 6 0 Ns Merce © 6.6 Meee ce ‘anbsvueg * I 
ge “(2 ‘UIA xX) qe'yT eevee eee se rcae @ She v5.0 0 6.6.5 @ ole le. bleh Le Melee Cle 6a a ere A ew ew ese eer re es Ce a .0w, 6 Oye a ee ie a DUCT PINT * if 
<q ‘UIA XxX qe] ese erp eevee ee Binquey Word X qouUle yy PET as ee ie 8 6.5.6, tre ee ‘ON ‘suaBoy * I 
oD TAY “dey | were, Zanquey yovlg X yjourmeypg | TOU eee ates eaw ete eee $e ‘ONT ‘stabory | » I 
: "UIA X “qe'y Co a oe ae ee ee a er " SEposseyO X qoume sete ere rere ee eerste eereoeses me! "ON ‘swaboay * I 
ty "(2 X ‘Qe 10) °qeyT eeerer see LS S 6.6 © Lb. e- 8.0 @ 10,6 0-8.6) dhe. 665) pis .d e108 8 9 eh nt eee ee eed h ears eee ee eee wees Iojsoyooy * I 
eal "(nA pue ‘qeyT “eee e906 6 dca 6 see eee * suLylog X BIA eevee. eeere eenreeeererewreeeeee 2s." S"OT eI O1F *% if 
a at he eet SSE: TO okra erate ene anes enteral. te fen 0 ethene rretteretstts seryaarg ss I 
ce eAOC ) PUR Ue peters po eet ‘IO}VAA IO orvmEped X eVuoy Mes Se ee: ‘poy orsdeeyysnog | x I 
ce ‘UIA pus ‘QUT >. S16) 6 0 Aa © 6 6186 0: 6,00." 6 Ble Ano, 9 19 ue be wee 6 * AOTPUrT CCC SKS MSKE HTC CoS e SO BEN Boe owe 6 Ole elena edo * I 
b "(2 UIA) X ‘QRT cee 58 ae ok DCRREL a POD) Se ee ee Set aN created tan > I 
je ‘qeyT a6 «eine w tite Olas. 610 we ae. CeCe wheres ub ete " proouoy oe aga se $2.9 $58 eee Sie rt Se te SCENT eT J 1 
< “puecqey | cc cia Tee we Ieee = eh Cone pte S ete PL0RG Geet ESS ** Q01m0T | » I 
Pe M6; ‘bainog) pue qe] pue ‘nA eee eees oes * pee atedooqusnd saint CE see Se reece et es aL ae < if 
5 ue! "UIA pur) *binog pue "qeyt @eoertro ar est se eeeeoseerees (¢ xX) o1IBVMBlOG Ri eLe, 66 0516 O2 16.0 5 ebb 6 6 pte oo 9 **OULIOAB § AIvI[ * I 
5 *bimog pue ‘qeT ee oe even esree sees eee ieee seereeeoseeere OVE AA Pe ee ee Ce ee ee + [eqeI e I 
b "UlA pue qe] eoeeeree:s ‘vt '** pq’ suelTy X psoouop Pee tye Me see's TOUSUIYSE AA Ape'y > I 
oS {MA pue qey eR Bos pCO ke ORC ee Ce ae a), ata CEU aa oh Ieael wer We earl ole 9 8S ARIE Sig tete.s. Se ekeue ele) ere.ats e][IAseue re oe I 
a (X ‘qe IO) ‘qeT he Cie eeteta we Se eC ee eoveraree reese eeenee oe oats wo tele Od Fates SC Fete et Tats owes SDPO EL Pm I 
< “UTA pue ‘qeyT 0.8 © 840% = wy Of DAG © @ 6) he te @ eee . 8 « . ectintnirs ar et ee ee ee **(eqdwnp) ueplon A1eg . I 
‘ma pue -qey [ttt opie so ohana e tage soe meltAy [iccct cts rises verte tee maar | o I 
M4 *qeyT b0 0-6 <4 eLelace & eee eeeres "eUoy X; prs aey Se SL Ws 6086 6 A tab © 6 h61 9614 ee © WU Sue wee Ce * puoulVeiq, ss I 
eS ‘qe pue ‘binog yer wieder Ai8 Aik rami Se ee Re Ee ap ra EES OR ORE cicuhe wee eee sit oresers oreMejaqy | I 
bom “qey pue ‘binog “UIA @ 05 416. 416 nepqureyuo,y ep ‘svyqg X O1BMPIOG Fie ote bc 050 SS aus eS © me 8 9.0 86 6 eum ae eS = 46 SS W04OID mete I 
% ‘qey pue ‘ura | coos oe SNe iateie 6 -) qrapeg [rrcitstresteeee tee sereeeeeess@rsorqury | I 
2 TCA ete feed Sa et 9 SS 
Ss | es 
‘esvjaei1ed ul pojyuesoidei sopoedg .  ‘“sgaered Jo souren ‘TAVN Se 8 e 
"Ee, BS 
Pie 
= “WILEY -ATHS ATIAT sua vals) 40 LST —T SSV'IO } : 














Report oF THE HoRTICULTURIST OF THE 


640 


Bist 

oi hg t 

PAPI 

‘ULA pow “qery 

ate AST 

PTL 

(g‘banog pur) ‘ara pue ‘qeT 
Aa: res 

“qeyy pue “na 

"qe'T pues ‘NA pue ‘puro 

"489 

"(MA pus *qe'yT 
age 

sting 

pao)! 

‘dyna 

“UIA pur “qey 
ed 

eT 

(¢ binog pur) ‘uta pue ‘qeyT 
=e 


@reev v8 GOH Oe PR & 


‘esejusied ul poyuesei1del soloedg 


‘UIA XY ‘'QeyT 


eee 


<7 eae mea Fa 4 


Te ne ails NS I 


eeoeeoeeeeseos eres euoy xX psloouory 
ee eoree er sere eeseene COMBI 


os eon veosv,eer seen evp ee Pes eevesvseve eo 


ee ee? 


“qeosnyy wane X pxoou09 
‘aivmevpoq Xx Aolpury 
"** UOVWNO XK plojyqweyzy 


** SUBOTPUL, 


aeeooeneveeevev ee eee @ 


- ee 
are). @ se 8 
eeneeee 
eee epee 
e*eeeees 
eoenevee 
. eezunze 
eoeee 
ee . 
o- ° e 
eee @ ° 
eeooee 
S Onc 8 0 6,9. 
oeesee @ 
eee 
oe ee ee 
Ce om * 
a” Oe :0-o 
eee 6 


ee 


e*eser ee 


° 


6 Sidi wie ae. os ‘10[Avy, 
O 


X STATA 


2 PALATE 


COMEILO 


epIOoUg,) 


or. O1.e> 259 


"* URjeUN| 


“UOsLaPIr KX pxoou0g 
“oreMe[oCE X Ao|pury 


eeewe @e ee eee 


“Snquepy Yxoryq ahead yqyoumMmeyy 


‘sjuored jo somvNn 








“ESIT ONIMOTIOYV HHL NI GHNVN AXV ANOTY ATTHOL 


~ 


@. @ 0.10. 0" Sie. Oe 


e ce oe 8 © 


@ ‘oF § 


seee#e? 


eeoeevweove 


eeceoesseos ceases eee eeeesevae TOSI TO ~ 


a TS 


eee e eevee eeeeee 03849 aitdury 


ST ar htt ee ey ee ee ie ee Oe puvolaAly 
Sieeiis 6 © 1s.e a.8 96.6 JOYIV Ayley 


.@ eee eoeeoe [eluueyue— 


See SON AG IY Theo RE | 


oeeervrmeeveeeeeveese @ 


“HWVN 


\ 


eee ees ee ees eoes euoy 
BEER: #95 8V 8” BHOGUBT 
S's isiete tes ** aevordoy 
eevee purlqsry 
eeees pilojweyT 
oeveee UTR.) ueploy 


. 
7 
. 
° 


veer ee eee eTTAT aT 
"+ SANQuIs]y 


Gn9. ets 61556. 008 ereus {vuviq, 
‘s+ Ladeqqo9 
eee#e#e#e#¢ 6 °6 °C 8; Ce pioouory) 
eeeoeeeeoeoeee#?e#s#e uozyuly) 


"** OG ‘OAT poomhng 
seers reese pa MeIED 


*** OCF “OAT SOLINGE 


OO 
‘gl ‘boa “ueMesy 


*¥ FEFHHE HEHE KE HF KF KF HX KKH KE KF EH HF EF SF 





mor} 
-sur{od-319g 





ee eee ee ee eet ee ee ee ee ee ee ee ot ot 





‘sueUIeyS 
JO 1O40BIBYO 





‘OVASILVG ONLLING HO HIAVdIVA) ATIVOILOVAG TWLG LO8 ATLYAY-ATHg AIAVG FAV HOIKM SHdVaf)— JT SSV'ID 


64f 


New York AGRICULTURAL EXPERIMENT STATION. 


‘ssRpO SIq} UT paced aq prnoys Azote sty} yOu 10 Joyat{a optoap 07 Aressadau st Buryseq J9q}IN,7 4 
‘suado wossolq oy} e10Faq sind00 uoNeuTod-jjag , 


‘SUSWILYS SUS] savy “yu9d tod OOL “GE ‘[eIOT, 


a 











BORER ia? eee ey Fa naOGUOL) on eee ee woe one “*** TOploO MA 
SALT fl te li Daa ie lige aes ae ir et Oe ae »b eigifosalfoanenas taroe: A lonaia cose Wate Tra eee 

yom Yo qey | stpearysar yx eqayeg ss ABARAT SSS DNs eae ee econ et ee 

‘UA XY “qe'y ‘sess -sonbsnyy svposseyg YX paoouoy pbs FL eee Ap Roe aioe eee aa near tae 

(; ‘banog pue ‘qe’y) SOOT ee eer RE St ICY ed eam ea Scams eps Shy eet = 

‘THA pUB “UTA pur “qeyT eeeatent = «ond imirgee BILAT iT gy peas. 90 ay Sees nas ot oa a 
4 ig fg em ER Na ICR IIE AN Te teacn> nem eerenre sto no Sat sooe 

(3 x ‘qe 10) *qeryT oe pce. Te RARER TA ee ee ee ee a ae ee "+ uosueg 

(¢ ‘banog pur * qr) COT eae eee ts Rane en eatIo Ee ibe tate ini geet esd eae 
{Hee PUB “ULA "+ °*Surpeseig y Sunqurezy QGOMTE An sgt 8 Saas non sa ae 


(¢ x ‘qerT 40) 7A Se fl ake Iad cect Ae eRe a ek RN OO RES Ue Gk Me A te RO oP “ONIT eT 


eeneeveveeees es eoeeeee vee eee es eeoeeteeeeveeetreeiseeaeeeenereeese eevee ees ee eee ane eee tere ama tne age dons oma SH 


ena ee Oe Ok EO ee 


es et 


REpoRT OF THE HORTICULTURIST OF THE 


642 


‘aqerpounrequy f 


"SSPTO SIT} UT pooeld eq pynoys AZoLIvA STITT} JOU 10 JAYIOYA oUITAIEJEp 09 Arvssadau st 8uyse4 19q4.1n,7 +: 





‘suedo WoOsso]q aYJ 910Joq Sind00 UOT}eVUTTTOd-JT9g , 


"POJBATI[NO 9A PU SOUIA P[IM Suloq Wet} Jo 9e1q} “TTT S8vIO 
UL POpPHpOUT OLE SONOMA TWOUILIS JOYS soy} ]][e puv “suowMEIS Jroys oAtY “yue0 Jed g Wey} Sse] ‘sosse[O SuIpedoid 
914} Of} UL popnjoUl OLB 4VY} “OMO[L SuIpuLys UO JU0}xXO OULOS OF [NJ}INIJ SuoTUe}s UMOUY JO SaTJOLIVA 61 949 JO 





“LU Te, 





‘SILLO[OG 
‘XOJT OAON “IBA SLUOTOG 
‘suuysodny 

VOLUOZILY 

meet 

‘qv'y puv pna 

(4 banog) puv ‘qery 
‘UIA PUB "qey 

(¢ “UIA pave “qvy) 

(g ‘baunog) puv ‘qv 
‘qe'y 

‘UIA PUB “qRrT 

"(DA pus ‘quy 

"UIA XY “[NA 

"MA pus “qey 

“ULA XY “[NA 


seBs | 


‘esBjueIed Ul poJUeseide1 seyoedg 


eo e8 


**8uoy 


« 


x 


. 


@eeeeoeneeeteesvnvneseeeee vw & € 
eeeeoeeeeeeseeeeeeseeee & 


eeeeeeeeeeeeeeeee 


+ 10, Av 7, 
"8" * OIVMBIOG KX ploouog 
AG xOLW “SOX “4°T PIAA) 


eeeeve ee eeeeenvee 


LIYVM IO BIVMBIOQE X PLOOUOD “Y AA 


e 





ees eee ey 


eosoeeeeevoeteteeeeeeeee 


Se re ayy 


© 0-6" 0 B98 -9) 0°46. 6.0 On .0..0) 6) '@ 0: 6 Sale 6 is _e ie 


“SLOVO qT FS Yueg K woyryy 


eeessee 


SOAT X BIA 
* PINQuUVAT Yulg YX uoueypy 


eeeseeee eoeeetveteeeveeee es teeee 


‘sjueI1ed Jo soumeNn 





a @ 6 @ 8: 6.0 6 8 © we 


“VUBOIXOPT OAON “AVA STUOTOY SIT A 


Heese es gsgtong 
LeqMULYy Jnovig 





"+ STHOTOS SILA 


“*sriysodnt st 
“BOIUOZILY STIL A 


“SULY LAG 
5 hae Soe TROT 


ee TBIOIN 
a Or Sree OB € . CAOUOX) 


CIE LINC: | 


seeeee Asieq 
"*** snolmouRg 
rt ess -epenes 
see eer eee al sveg 
** doen’y lequy 
"> * oupuodIpy 


x & Het KH EH FF KH KH HK H& 


% 


et) 10D OD et pe pt et et Qatar +e D mM 


Rec 





B} - 
SI 
<a 
Zz 
101} 
-euq[od-J1eg 








sueuIe}s 
Jo Jo}OBIBOO 





Guv “ANOTY NEHA ATIHOLOVASILVSN() LINUY IHG LOM HULA A-ATHY ATLUVG BAV HOIHM 





‘LSI'T ONIMOTIOY ZHL NI GHNVN 


BEV —— TESS yer 


643 


New York AGRICULTURAL EXPERIMENT STATION. 


‘suodo wosso[q oY} e10Jaq sim0900 uoNeUTTTOd-JJag » 
STOULEIS POAINOAL IO JOYS AVY [[B “SUSTILIS UMOTY YIM 4ST] SIYI UI SONEIIVA U907I14) ON} JO “FI [B10], 








UIA X “Quy 
"eUBIUvO” 
"B9.1OULD 
UIA X “QUT 
UIA X “QUT 
“UIA X “Quy 
"UIA X “Quy 
"UlA XY “QUT 
UIA X “qUys 
UIA X “QUT 
UIA X "qeTy 
‘UIA puR “qey 
UIA X “*qU] 
UIA X Qe] 


‘od8 UeIBd Ul peyuese.i1dei seroedg 





eoeeeee 


SC ClCH CS ALONG BO Eee SS, o 6 ale. 


oeenrtenenereeanee #470 Ce ve @ B).0 O10 6 @ oO « 


‘SInquR]T yovrg KX yowuumeyy |*°°- 


"*** SRPOSSBYO ONT AA X Youurepy |*** 
"** Sanquievyy Pug KX youumeyy |°** °° 


“SINQULET Woug xX youu |: 


"* svposseyO oy AA X Youuep [o's 
‘Binquey yorrg xX youumep f° '? 
SVTOSSVYD SIT AA X YJourwveyy |°°°* 
“"Sinquvyy xovgq XY yowumeyy f° ': 
"+? Sanquevyy euerqgy x paroouog |*+** 


ce ore ee SINGULET yovlg of YJOWULB TAT 








‘sjyuoied Jo soweNn 


see eee tc eee eee e ee & 2 e@eees 


b ‘Boa epitMy 
"cross" euBIUBvOdg STITA 
"er tes ss BQIQUIO SILA 


CF A Sr Dee RG ec ‘Boa “weyeg 


ow eeeree eee ee eee 


G ‘ON “81oSO YT 


Rem MO ML °° 9Z ‘how ‘enbay 


Ce ee 61 ‘how *YOVUILLIO YA 
eee ees eees g ‘how “JlOSESSR J 
die hake en | ‘boy 410q.10 77 


PARES Se ‘how “19UPAIV4) 


"** Tp “boar ‘xossy 
ot A bles uoyysug 


ae sles 0 ere gies 6 6 s aeuy Yourg 
SRY. f, “how “SIU 





“ANWN 








oe 


—_— 


4 + €¥ HF € FF FF HF HF F 





aon} 
~Bul{[od-J[9g 


ae 


aA Peer PPA S Bat 


jo 19j0BIBGO 








‘HNOTY NGHM “LIAS YT LOWAUTY LON Od LOX “LAT ] TAWACAY LUG ROM sHavay — A] SS¥IO 


ReEePorT oF THE HORTICULTURIST OF THE 


644 


a Rig aT —_ 


- 


“SSE[D SIG$ 07 SSUO[oq AJOLIVA SIyy JOU IO Joyo oprosp 07 Aressedeu St Sur}se} JOyZAN,T 4. 











BALY “4SI] OAOGE OY} JO “yU90 tod OY 10 ‘gT fsuomvys Suo] savy sr] oAoge oy} Jo “quod 10d Og 10 ‘UaADg “gz “[eIO], 


‘suodo mosso][q oY} eL0JoY sIn090 UOT}eUTTTOd-J[aG . 


‘SUOTILIS POAINIEL IO 4.1048 


























‘rurdureyy cee meee rece evcce CC OC e Sree avec ses enescen SOBA cie cee ens Co eccerseeee Turd ureyy SIytA. “ g 
(¢*banog) pue ‘qe'yT SSE REA PSOE CICYT SOLER BICC] Be gr recom CCC COE ECO oe twee osenese eee 900807 + 8 
‘UIA pue ‘qeT oeees ORCC OTe eeesocevesr snes Ke o[seq yovid ee eerste ceveeeves TE SS 89S * BSB: DOT % ra 
“ULA pure ‘qeyT ee eee 2 a OI ey) x AoTpury ° ee . see eeeeee eeeees pig pey P S 
“QUT [tists cette tees Mela atn ais 2 ahem at pate gnat me Oy ee ea a os SA pa Ne aia yee iyaies © poomion : g 
"qe'y | Bie Iehe ssi saehe es se ee seee es epeeeeeseeeses #085 S8 OCP LTE OEY Ce ge! OF OTR a eTENe TE b's AOUMVICXBIY < I 
[MA forts ete eee STP HCPC, CC. Gn PERC OER PP = Hl Cee SRS Mais auachie piers 2 idee ib Ke Vice’: Sarcrneay il 9 
“UIA X query coe sere ee see svpesseyyO OVI MA X YJOuUML, seeere eve Ral Pee et ait “Box ‘aT purry 2 9 
"qey oe eS. eT SER Set elo cel C ree Ae siege ©)» 6.6050 6 6 Tee pioouoy ° ee eeerece . ee eee eee encase Fee POEL “4 | 
({;banog pue ‘qe’y) Ce ee a ey sreeeerooes* OIBMBIOT veers ee ereeeerere Chale Ce wees eee t "88" Tamar % g 
UIA pue ‘qeT eee ere eee ce ee ees ee enna 0) 500.8 5 | ‘BOY “WV eecereerseene veer ree ere esses erecee . so[Nd.1a FT . 8 
“qey ee ea et rs 001006) eee Ceseveceesece "5" ploDuU0D Sie Op. 6:0 @ONO. Ow 10 O10. 06s 8-6. 6 ae dk Ween LOSS gis eG RRTT * I 
‘qe'T pue *]na eu eees eee Latte ss OA ORREY ee eeeoere eee ere enerevrecese seen ee'ecee yey s I 
‘qery pue ‘tna [otter eee PP sata te te ne ae ae snyooeg XY BIA [ott ttt ete eee of = sof * 5 Oram - s 
"UTA pue "qey eee emcee bo te Menete * praqAT{ 8 UdTTV X p1oou0y eerrees ee Oe ee ee a ry eeevee opeiopl| qa fe S 
“qey ce reece o ste sele: oleggeus ade pce So ele 9 0d 6 eles & pioou0y PCRS Ose obo eetiericrececsns "ee9l qoyeq : I 
‘qsee pue ‘UIA eee . . oeoeeeererecees eeselicetocce forces eneccce Coee eee ereerene "tress Burpaaodg = Ss 
¢ banog erecvee DS Cie) Cy) msi e eS Olels) 6:8 6. 2 606.0 es 6.0 2 eC feet eeoeeneevtoceeveseeve eoeevee "** JQUBAZTO - g 
‘UIA X ‘QUT see eee SMELT hyping | ‘Id X paojzqaeyy ee ee ey @ 0.6 O-Ne 06:01 0-0 6 axe er eecae ‘** gouarng - S 
‘Tha pue UIA pure "qetT olee Ce ececeeerea vem tissee bene yduntay, x Baral -eeevee eeeeereceecerereeeereecerene eevee oous[g m= 9 
‘UTA Xx ‘qey eorreece Sinquiepy yovyq X qjomume py coe ee eee er acces Secveceve ceee ‘OP "Boxy ‘ALLE Ps g 
‘qeT pue ‘TNA ee ee “se 0 096). © cin ee recoee coca) 2 RE IOTAGT, age © ve 0 018 © 8s 6. 6ie"p & OLe\,e s © & cis ale & sree" Joquy ¥ I 
Sins’: 21 ulnaeuaie SAA Trt teen eee e reece eeeeeee 5 Se os Ae iy tt- Sol Gpary x I 
S| oe 
. aie | ah 
‘edBj}ue1ed Ul pojueneide.s selsadg *sjuored jo souren “AWVN Be 5 = 
=| @®o 
on sees 
PS 











oo 








“AUVAGQ) HHL NO HONHO'TANT HIGILGHOMA YT ON GVH NOLLVNITIOG-ATHS HOIHM NI SHIVA) — A SSVYIO 


New Yorx Aeaiouttvrat Exereriment STATION. 645 


These lists contain in all the names of one hundred and sixteen 
grapes, twenty-seven of which are fully self-fertile; thirty-five 
are partly self-fertile, but are able to fruit satisfactorily of them- 
selves; seventeen are partly self-fertile and fruit unsatisfactorily 
of themselves ; fourteen have pollen self-irritant only, and twenty- 
three show no appreciable development of the ovary as a result 
of self-fertilization. 

For all practical purposes the varieties may fe placed in three 
groups. The first group, including Classes I and II, contains 
those kinds which are able to fruit satisfactorily when standing 
alone. Of the one hundred and sixteen varieties mentioned in 
_ the preceding lists sixty-two, or a little more than one-half, are 
able to fruit satisfactorily when standing alone. Everyone of 
these self-fertile varieties has long stamens. In this group are 
found among others the following well-known kinds: Agawam, 
Catawba, Clinton, Concord, Delaware, Diamond, Diana, Elvira, 
Hartford, Isabella, Moore’s Early, Niagara, Pocklington and Wor- 
den, and also Brilliant, Elvicand, Mills, Triumph and Winchell of 
the newer kinds. 

The second group, indentical with Class III in the preceding 
lists, contains those varieties which are able to set some fruit, 
but when standing alone yield clusters that are imperfect and 
unsatisfactory. This group includes among others Beagle, 
Canada, Duchess and Eumelan. 

The third group, including Classes IV and V, contains those 
varieties which when self-fertilized did not bring a single fruit 
to perfection. In it are found among other kinds Barry, Black 
Eagle, Brighton, Eldorado, Massasoit, Merrimack, Lindley, 
Salem and Wilder. Nearly all the varieties in this and the next 
preceding group are hybrids, but some are not. It will not do, 
however, to reason from this that hybrids can not bear fruit 
when self-fertilized, because two-thirds of the first group are 
hybrids. Neither are we prepared to ‘say that all cultivated 
varieties belonging purely to one species are able to fertilize 
themselves, since some few varieties that are not commonly 
thought to be hybrids can not fruit alone. 

‘Rarely have varieties with short stamens been found that are 
able to set any fruit of themselves, and even then the clusters are 
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very imperfect. Prof. Munson holds® that in all species of Vitis 
wild vines having flowers with short, recurved stamens are 
incapable of setting fruit of themselves. 

While it would not be well to accept results of observations on 
but one hundred and sixteen varieties in one locality as conclu- 
sive for all varieties and localities, yet the observations are on a 
sufficiently, extensive scale to be valuable in indicating what re- 
sults may be expected from wider observations. ‘They indicate 
: that 

1. Only cultivated varieties of grapes having long stamens 
may be expected to fruit satisfactorily by themselves. 

2. Not all varieties with long stamens are able to fruit satis- 
factorily by themselves. 

3. Varieties having short or recurved stamens and other self- 
sterile sorts if grown at all ought to be intermingled with other 
vines that blossom at the same period. | 

4. Most of the varieties incapable of setting fruit of them- 
selves are hybrids. | 

5. Many hybrids are capable of setting fruit satisfactorily of 
themselves. 

6. The failure of grapes to set fruit of themselves, as far as 


may be determined from these investigations, is not for lack of 


pollination. Observations have been made on fifty-three of the 
fifty-four varieties which were noted as setting fruit of themselves 
unsatisfactorily, or not at all, and in every instance self-pollination 
occurred before the blossoms opened. 


7. Blossoms which are not incited to develop fruit by the action — 


of their own pollen may fruit satisfactorily when supplied with 
pollen of some other variety. This is shown not only by experi- 


ments where the blossoms of such varieties were hand pollinated 


with pollen from some other variety, but also by abundant evi- 
dence of their fruiting in mixed vineyards where they are exposed 
to the access of pollen from other varieties. Thus Barry, Eaton, 
Eldorado, Lindley, Brighton, Black Eagle, Gertner, Herbert, 
Merrimack, Salem and Wilder proved in these experiments utterly 
incapable of perfecting fruit when supplied only with their own 


8 Beach, 8. A.— Notes on Self-pollination of the Grape. Annual Report N. Y. Agri. Expt. - 
Station, Geneva, N. Y., 1892, p. 604, 
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pollen, yet they are quite generally valued as amateur varieties, 
and some of them are occasionally planted in commercial 
vineyards. 

In these investigations with grapes it has been shown that 
although a pistil may be plentifully supplied with pollen from its 
own blossom, yet in self-sterile varieties no fruit is developed as 
a result of such pollination. In other species of plants similar 
instances have long been known. In such cases unfruitfulness 
is not due to a lack of pollen, but toa lack of the right kind of 
pollen. In many observed instances, when the pistils of self- 
sterile plants are supplied with pollen from some other variety of 
the same species, or even of some nearly related species, fruit is 
produced. — 

Another interesting fact is that the pollen which is power- 
less to incite fruitfulness on flowers of its own variety may 
be able to fertilize the blossoms of some other variety. I have 
had currants develop fruit when the pistil was supplied only 
with gorseberry pollen and vice versa, and pears when supplied 
only with apple pollen; others have reported that peach blossoms 
set fruit when supplied only with cherry pollen. These may be 
considered rather extreme cases, and in such instances the result- 
ing fruits are apt to be seedless. More nearly related species, as, 
for example, the different species of grapes or the different 
species of gooseberries, produce seeds quite readily when fer- 
tilized by each other in this way. 

Evidently the fruitfulness of a self-sterile variety may be 
accounted for by the proximity of a supply of congenial pollen, 
even though it be produced by a plant not of the same, but of 
some nearly related species, so that, while the production of fruit 
depends on a supply of congenial pollen, that supply does not 
always come from blossoms of its own variety, but may come 
from other varieties or even from other species. 

From what has been said it ought not to be inferred that in all 
instances where trees are unfruitful when standing alone the 
difficulty is due to the lack of congenial pollen for fertilizing 
their blossoms. It would be easy, for example, to show that 
many varieties of fruits are less productive when standing alone 
than when mingled with other varieties in a well-cultivated 
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orchard, but this does not necessarily prove that. the reason for 
its unfruitfulness when isolated is for lack of proper pollination 
of its blossoms, for it usually happens that it has much better 
care in the orchard where it becomes some one’s business to look 
after its welfare than it has when standing alone where it is apt 
to be somewhat neglected. In making comparisons of this kind 
ali conditions which may influence the fruitfulness of the plant 
eught to be taken into consideration, and conclusions should be 
drawn only from*carefully conducted experiments. 

In conclusion it*should be said that this essay presents simply 
a contribution to our knowledge of the fertilization of grape 
biossoms. As yet but little is known concerning the fertilization 
of flowers in orchards and vineyards, a subject which presents a 
wide field for investigation and promises to careful workers 
results of great practical importance to horticulture. 

Since it is true that some varieties of fruits come into favor 
while growing in mixed plantations and afterward bring disap- 
pointment and loss when relying on such records they are set in 
extensive plantations by themselves, then before isolating a 
variety in large plantations it is the part of wisdom to learn 
whether or not it is capable of fruiting satisfactorily by itself. 

On the other hand, the knowledge that in some instances 
isolation of a variety is a cause of unfruitfulness should not 
meite us to attribute to,this cause the many experiences with 
unfruitful trees or vines that have lightened our purses in years 
past, making of it a scapegoat on whose devoted head we solemnly 
lay all our sins of omission and commission in our treatment of 
the orchard or vineyard. While we know that this is a possible 
cause of unfruitfulness, we shouldbe none the less careful to 
employ all other means conducive to the development of vigorous, 


fruitful plants which the science and art of horticulture have | 
placed at our command, such as a study of the adaptation of 


different varieties to different soils and climates, the cultivation 
and fertilization of the soil, pruning, thinning the fruit and spray- 


ing for the prevention of fungous diseases or for the destruction 


of insect pests. 





Treatment of Pear Scab* in 18o,. 


Experiments in treating pear orchards with a view to prevent- 
ing the injury of the fruit by the fungus which causes pear scab 
were undertaken by the Station Horticulturist in 1894 for the 
purpose of gaining information concerning the following 
questions : | 

1. What is the least number of treatments with Bordeaux mix - 
ture, 1 to 11 formula,’ which will practically prevent injury from 


* Fusicladium pyrinum (Lib.) Fck’l. 

9 With this formula one pound of copper sulphats and the necessary amount of lime are used 
to make 11 gallons of the mixture; this formula may also be expressed as one kilogram of 
copper sulphate and the necessary, amount of lime to make about 110 I'tres of the mixture. 

No simple means of indicating the strength of Bordeaux mixtures has as yet come into 
general use. The expression used above is simple and readily understood. The unit of 
weight by which the amount of copper sulphate is determined is first stated and then the . 
amount of Bordeaux mixture which is made with this amount of copper sulphate is given. 
Thus, “1 to 8 formula’? means that one pound of copper sulphate is us2d in making eight 
gallons of the mixture; ‘'1 to 6 formula”’’ means thit one pouad of copper sulphate is ured in 
making six gallons of the mixture, etc. 

In practical field work the only ingredient of Bordeaux mixture that must be accurately 
weighed is the copper sulphate. The necessary amount of lime is readily determined by means 
of the potassium ferrocyanide test. The simplest way, therefore, to express the strength of 
different formule is, as just stated, by giving first the unit of weight of copper sulphate and 
then the measure of the mixture which is made from the given amount of copper sulphate. 

In recent publications of the United States Department of Agriculture, the strength of differ- 
ent formu’ss for the Bordeaux mixture is expressed in terms of the formula first used exten- 
sively in the work of that Department, namely, ‘‘six pounds of copper sulphate, four pounds 
of lime and 22 gallons of water,’’ which is cet up as a standard formula to which all others are 
referred. In this case six pounds of copper sulphate are taken as a unit of measure in terms 
of which various other formu’ are to be expressed. According to this plan a ‘‘60-gallon 

‘formula’ means that six pounds of copper sulphate are used in making 60 gallons of Bordeaux 
mixture. Would not “the 1 to 10 formula” be a more simple expression for the same thing ? 

The use of Bordeaux mixture is spreading rapidJy among farmers and fruit-growers, who 
know nothing of the “six pounds of copper sulphate, four pounds of lime, for 22 gallons of 
mixture” formula thus arbitrarily selected as ‘‘standard’’ to which all other formu! are to 
be referred. Such terms as “a 60-gallon formula’ may be readily understood by those who 
are quite familiar with the history of the use of the Bordeaux mixture in America, but to the 
vast majority of users of the mixture who are not posted as to the terms of the ‘standard’, 
formula such an expression must be quite confusing, especially since the ‘‘standard”’ formula 
is now little used in practical work. For these reasons it seems desirable in referring to various 
formulee for the Bordeaux mixture to state first the unit of weight in determining the quantity 
of copper sulphate to be used and then state the amount of Bordeaux mixture which is nado 
with this’ amount of ccpper sulphate. 
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the scab in pear orchards and at what time in the season ought 
the treatment to be made? 

2. To what extent is late spraying liable to cause russeting or 
roughness of the fruit? 

3. To what extent will the benefits of spraying one season 
influence the crop of the next season ? 

It should be noted that this discussion of the treatment of pear 
scab applies simply to orchards. The methods of treatment 
which have proved successful in orchards are not wholly appli- 
cable to the treatment of pear seedlings or pear nursery stock. 


INVESTIGATIONS OF 1893. 


The experiments of 1894 were a continuation of similar work 
by the Horticulturist in 1893, and the questions above proposed 
for investigation suggested themselves in considering the results 
of that work.” | 

Two questions were selected for investigation in 1893. The 
first was whether the pear scab could be practically prevented by 
_ the use of Bordeaux mixture diluted to the 1 to 11 formula?” 

The second was whether three treatments before the blossoms 
open are preferable to two treatments before the blossoms open. 
As a result of these investigations it was demonstrated that this 
dilute Bordeaux mixture, when thoroughly applied, is a practical 
preventive of pear scab. But little difference was observed in the 
per cent. of first-class fruit obtained from the sections sprayed 
three times before blossoming and that obtained from the sections 
sprayed twice before blossoming, so that 1t was considered doubt- 
ful whether enough benefit was derived from the extra treatment 
to justify its expense. Three treatments were made after blos- 
soming, making the total number of treatments for the season six 
in one set of experiments and five in the other. When it was 
shown that this treatment was effectual in preventing the scab 
the question then arose whether or not this was the least number 
of applications of Bordeaux mixture of this strength necessary to 
do the work satisfactorily. ; 


10 The results of the experiments of 1893 were published in Bulletin 64 of this Station and also 
in the Annual Report for 1893, pp. 694 to 717. 
11 See note, page 649. 
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Investigation of 1894, 


In order to determine this point it was desired to conduct the 
experiments of 1894 on an extensive scale, the same as in 1893, 
in order to avoid erroneous conclusions which are liable to appear 
when only a few trees are included in an experiment. 

Through the kindness of Messrs. E. Smith & Sons, Geneva, 
N. Y., the pear orchard of about 42 acres which was used 
for the experiments of 1893 was again placed at the disposal of 
the Station for experimental purposes in 1894. The writer wishes 
here to acknowledge his indebtedness to them for this courtesy 
and especially to Mr. W. A. Smith whose cordial co-operation in 
all the plans of the experiments has assisted materially in secur- 
ing the results that were obtained. 

The pear orchard in which the experiments were conducted is 
located not far from the Station grounds on the upland about 
two miles west of Seneca lake. The original trees are nearly 
80 years old. Vacancies have occurred at different times and 
their places have been filled with trees of the same or other kinds 
of pears, or with plums. Occasional trees of the following varie- 
ties, therefore, occurred in the experimental plot, as indicated in 
the accompanying plan, namely: Anjou, Bartlett, Bosc, Clairgeau> 
Lawrence and Sheldon. 
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Six rows were included in the experimental plot, each row Ol 
which, if no vacancies occurred, would contain 36 trees. — 
number of trees included in the experiment is 118, 63 of which 
were sprayed and 55 were left unsprayed for the Bae 2 of 
comparison. | ae a f 
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For the purpose of comparing the effects of treatment at dif- 
ferent periods in the season, the treated trees were divided into 
four sections, namely: 

Section I, containing 20 Seckels. It was given treatments 1, 
2, 3, 4 and 5. 

Section II, containing 14 Seckels. It was given treatments 1, 
2, 3 and 4. 
3 Section III, containing 8 Seckels. It was given treatments 2, 
8, 4 and 5. 

Section IV, containing 17 Seckels. It was given treatments 2, 
5 and 4. 

Section V, containing 18 Seckels. It was left untreated for 
comparison with I and II. 
# Section VI, containing 24 Seckels. It was left untreated for 
comparison with III and IV. 
_ All trees in the experimental block were treated alike through- 
out the season, except with regard to spraying. The spraying 
was done on the following dates : 

1. April 25, immediately after the fruit buds” began to open. 
See figure 1, plate II. 





12 Those who have watched the opening of pear buds will rememb=r that the buds commonly 
called ‘fruit buds” open first, disclosing slender leafy bracts and a cluster of blossom buds, 
as shown in figurei. At this time the leaf buds show green only at the tips where they are 
breaking through the bud scales. The length of time that elapses between the opening of the 
fruit buds and the opening of the blossoms varies according to ths weather conditions, but in 
this latitude it is usually about 10 days. 
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PLATE II. 
EXPLANATION OF PLATE. , Viet 
Reproduced from photographs. s + ‘tre 
Fig. 1. Seckel pear twig showing the condition of the buds | at 
the time of the first spraying, April 25, 1894. ‘a's ona r 


‘Fig. 2. Seckel pear twig showing condition of Pie iss at 
the time of the second spraying, May 3 and 4, 1894. 


"t 


2 set i ia 
Fig. 3. Seckel pears showing the condition of the fruit at the 
time of the third spraying, May 15,1894. ine oom 
= ts iS s 
PLATE III. 13 


EXPLANATION OF PLATE. 30 


Reproduced from photographs. 


‘ot Gece ae 
Fig. 4. Seckel pears showing the condition of the fruit 2 t th 
time of the fourth spraying, June 5, 1894. ~ 7 


Fig 5. Seckel pears showing the condition of the fruit 
time iat the fifth spraying, June 21, 1894. 
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Pirate [I.— Showing develcpment of blossoms at different periods of spraying. 
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2. May 3 and 4, immediately before the blossoms opened. See 
figure 2, Plate II. 


3. May 14 and 15, immediately after the blossoms fell. See 
figure 3, Plate II. 


4. June 6. This treatment was delayed about 10 days later 
than was intended, because rainy weather prevented its applica- 
tion. See fieure 4, Plate III. 


5. June 21. See figure 5, Plate ILL. 


6. June 21. Application was also made to one tree that had not 
been previously sprayed. 


All Seckel fruit was picked October 1 and sorted according to 
Mr. Smith’s usual custom. A small quantity of select fruit was 
secured from a few of the unsprayed trees, otherwise the fruit 
was sorted into the following classes, namely, No. 1, No. 2, No. 
3,” and culls. 

Fruit of good size and fair appeafance was put in the No. 1 
grade; fruit.of medium size or large sized fruit with some imper- 
fections was put into the No. 2 grade; small fruit, if marketable, 
went into No. 3 grade. The culls were not marketed.. In the 
following comparison no account is taken of the fruit of any © 
variety except Seckel. 


13 In some instances this grade between No. 2 and culls was made. 
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The superiority of the sprayed over the unsprayed is evident, 
the first-class fruit being nearly three times greater in I and II 
than in the unsprayed sections, and nearly four times greater in 
III and IV than in the unsprayed sections. The first-class 
unsprayed fruit was smoother and brighter in appearance than 
the sprayed fruit. On a few unsprayed trees a considerable 
amount of fruit was found that graded as selects, but not enough 
of the select sprayed fruit was found to pay for the trouble of 
keeping a separate gradeof it. The average yield per tree was 
from .68 bushel to .72 bushel greater in sprayed sections than 
in unsprayed sections. The injury to the fruit from spraying 
will be discussed on subsequent pages. 

Combining the yields of sections I and III which were sprayed 
three times after blossoming, the yields of sections Il and IV 
which were sprayed twice after blossoming, and the yields of 
sections V and VI which were unsprayed, the per cent. of fruit 
in each grade is determined as is shown in the following table : 


cet 
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The sections sprayed twice after blossoming had on the aver- 
age 1.06 bushels more fruit per tree and more than five tumes as 
much first-class fruit per tree as did the unsprayed sections. The 
sections sprayed three times after blossoming had on the average 
.28 of a bushel more fruit per tree and nearly three times as 
much first-class fruit per tree as did the unsprayed sections. On 
the whole the results plainly show the superiority of sprayed 
over unsprayed trees, both in the quality and in the amount of 
the vield per tree. | 

When the trees sprayed three times after blossoming are com- 
pared with those sprayed twice after blossoming, the latter are 
evidently superior to the former, having about three-quarters of 
a bushel more fruit per tree, nearly all of which is first class. 
There is nothing in these experiments to encourage the practice 
of treating the trees for scab more than twice after blossoming. 
These results, it will be remembered, were obtained from Seckels 
only. Jam inclined to believe that with varieties that are injured 
so badly by the scab as White Doyenne, a third treatment after 
blossoming will be found profitable, except perhaps in those sea- 
sons when there is reason to anticipate injury from spraying. 
The injurious effects observed in many instances as a result of 
spraying the past season will be considered on subsequent pages. 

The testimony of Table X is in favor of one thorough treat- 
ment after the fruit buds open but before blossoming. Nearly a 
half bushel more first-class fruit per tree was secured this way 
than when two sprayings were given before blossoming. Judg- 
ing from the results obtained in 1893, no injurious effects need be 
anticipated in an ordinary season from spraying even three times 
after the buds start in spring, but before the blossoms open. It 
may well be doubted, however, whether sufficient benefit is 
secured to justify the expense of more than one treatment at 
this period. 

The testimony of Table XI even more strongly favors two 
rather than three treatments after blossoming, as shown above. 

It will be remembered that at the time of the last treatment, 
June 21, an application was given to one tree that had not pre- 
viously been sprayed (see page 655). The result showed practi- 
cally no benefit from this late spraying. At the time the tree 
was sprayed both the foliage and the fruit were thoroughly 
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infested with the scab fungus, and on this account the spraying 
had no perceptible effect. This experiment simply adds to the 
already sufficient evidence establishing the fact that treatment 
of pear scab to be effectual must begin early in the season. 

The methods of spraying used by this Station were employed 
by Mr. W. A. Smith in treating other parts of the orchard in 
which the experiments were conducted, and additional data were 
thus secured. Mr. Smith’s treatment showed that: . 

1. Some trees sprayed but once, and that before the blossoms 
opened, showed some injury to the fruit as a result of the treat- 
ment. The injury became apparent during the rainy period that 
occurred the latter part of May and the first of June.“ From 
May 16 to June 5, a period of 21 days, it rained every day. 


14 Some idea of the climatic differences of late spring and early summer of 1894, as compared 
with 1893, may be obtained from the meteorological data taken from the records of observa- 
tions made at the Station as shown in table XII on the following page. The Seckel pear blos- 
‘gsoms began to open in 1893 on May 19, and in 1894 on May 3. The weather conditions from the 
blossoming time to the last of June includes the spraying season. 

The lowest average amount of sunshine for the period referred to in 1893 was during the week 
from June 16 to June 22, when the sun shone but 31.9 per cent. of the time it was above the 
horizon, but in 1894, during the week from May 17 to May 23, there was but 23 per cent. of the 
poss'ble amount of sunshine, and during the following weeks but 14 per cent. and 39.4 per 
cent. respectively, showing that during these three weeks the weather was exceptionally cloudy. 
The rainfall record shows that a little more than three times as much rain fell in 1894 as in 1893 
durisg the period from blossoming to the ist of July, and the total rainfall during the three 
weeks from May i6 to June 5, 1894, 7.38 inches, nearly equal to the rainfall of the entire months 
of May and June in 1893. The average temperature for June in 1893 was 71.7° Fahr., while for 
June, 1894, it was but 68.3, and this notwithstanding the pleasant weather after June7. It is 
evident that the weather for three weeks after blossoming time in 1894 was exceptionally cold, 
dark and rainy, and vegetation could but feel the unfavorable effects of such weather, especially 
since it was followed by drought, 
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2. Two treatments with Bordeaux mixture, one being made 
‘immediately before and the other immediately after blossoming, 
diminish the scab to some extent butare not sufficient to control it. 

3. On account of the injury to the fruit of certain varieties it 
was doubtful whether it paid to treat them the second time after 
blossoming. 

4, If not thoroughly done the treatment will be unsatisfactory. 
In one instance where two men were spraying side by side the 
difference in the work could be seen for many days or even for 
weeks afterward. One did the work well, the other did not. 
Where the work was not well done the scab fungus was more 
abundant and did correspondingly greater injury. This did not 
occur in the experimental plot. 

The season of 1894 was so unfavorable for securing the best 
results from spraying for the prevention of pear scab that any 
treatment which succeeded in controlling the disease in such a 
season may reasonably be expected to succeed in more favorable 
seasons. It is safe to conclude concerning pears like the Seckel, 
which are subject to the scab, that for all practical purposes the 
best results may be secured by three thorough treatments with 
Bordeaux mixture,” of the 1 to 11 formula,” given as follows: 


First Treatment. After fruit buds break, but before blos- 
soming. See figures 1 and 2, Plate II. 


Second Treatment. Immediately after blossoming. See 
figure 3, Plate ILI. 


Third Treatment. From 10 to.14 days after the second 
treatment. See figure 4, Plate III. 

To prevent injury from codlin moth Paris green or London 
purple at the rate of one ounce to 11 gallons of the mixture 
may be used with the second and third treatments. If the trees 
are infested with the eye-spotted bud moth use the arsenical 
poison with the first treatment also. Generally speaking, it is best 
to use either Paris green or the London purple with all three 


treatments. 
Treating APPLE ORCHARDS FOR SCAB.* 


Since this report will reach many orchardists who are interested 
equally as much or more in the treatment of apples as they are 
in the treatment of pears it is well to state that the treatment 

* Fusicladium dendriticum CWallr.) Fckl. 


15 Full directions for making and applying this mixture may be found in Bulletin 74 of thig 
Station and also in another portion of this Report. 16 See note, page (649), 
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above outlined has proved equally successful in preventing apple 
scab and codlin moth in the Station orchards, and this treatment 
is, therefore, advocated for apples as well as pears with the excep- 
tion presently to be set forth in the discussion of injury to the 
fruit from spraying. The treatments should be made as follows: 

First treatment. Aftertheleaf buds break but before the blos- 
somsopen. In this locality this period usually lasts about ten days. 

Second treatment. Immediately after blossoming. 

Third treatment. From ten to fourteen days after the second 
treatment. 

One of the Station apple orchards which was given three treat- 


ments, the first before the blossoms opened, using Bordeaux 


mixture alone, the second immediately after the blossoms fell, 
using Bordeaux mixture and London purple, and a third after an 
interval of about two weeks, using the same formula as for the 
second, resulted in excellent success. Although some varieties 
showed some injury to the foliage the orchard as a whole, on 
account of its healthy foliage and holding its fruit till it ripened, 
presented a marked contrast to the orchards of the vicinity which 
were not treated for scab. A considerable portion of the foliage 
of the latter turned yellow and dropped during the latter part 
of June and in July, and much of the fruit dropped also. Since 
the sprayed trees held their leaves and fruit through this period, 
it is reasonable to attribute to the action of parasitic fungi under 
weather conditions unfavorable to the health of the foliage much 
of the dropping of fruit and foliage from trees not treated with 
the Bordeaux mixture. 


Insurious Errgots or BorpEavx Mrature. 

The third point proposed for investigation in 1894, as stated on 
a previous page, was “To what extent is the Bordeaux mixture 
treatment liable to cause a roughness or russeting of the fruit?” 
In the report of the experiments with pears for 1893 it was stated ™ 
that this trouble was not noticed on any of the fruit sprayed that 
season, and attention was called to the injury of pears by the Bor- 
deaux mixture as noted by Greene.” In bulletin 48 just cited he 
states that he had observed a roughness of the skin of late- 


sprayed fruit, and cautions against the use of Bordeaux mixture 


17 Bulletin 67 of this Station, page 193, and Annual Report for 1893, page 704. 
18 Green, W. J. Bulletin 48, Ohio Experiment Station, 1893, page 12; Proceedings Western 
N. Y. Horticultural Society, 1894, page 65. 
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on pears as follows: “Do not use Bordeaux mixture more than 
once after blooming on early pears, and not more than twice on 
late pears.” 

Galloway” observed injury to pears from use of Bordeaux mix- 
ture in 1892, but discovered that air-slaked lime being used in 
insufficient quantities in preparing the mixture resulted in the 
Injury observed. 


The Potassium Ferrocyanide Test. 


Jones” reports in the Garden and Forest injury to both apples 
and pears in 1894, which he attributed to an application of Bor- 
deaux mixture just after the blossoms fell, the preparation of 
which was governed by the potassium ferrocyanide test. He 
expresses the opinion that this method of preparation should be 
more thoroughly tested before being recommended for general 
use in orchards. Replying to an inquiry on this subject Professor 
Jones writes that at the period of the application referred to 
and about two weeks thereafter there was a considerable rainfall 
and continued cool, cloudy weather. In the letter referred to 
Prof. Jones says: “Our weather was cold and rainy also, as you 
may see from the following summary : 








CONDITIONS AT TIME OF AND FOLLOWING THE 




















' APPLICATIONS. 
DATES OF SPRAYING. 
Sky. Rainfall. Temperature. 

First application, before leaf-buds| Generally clear. | Only trace during| Rather warm for 
opened, April 23, Bordeaux mix- next 10 days. time of year. 
ture. May 1 was 
warmest day of 

the month 


Second application, after Jeaves} Cloudy for two} .85 inch fell May 5} Cool for May. 
opened and before blossoms fell, days, then clear to 7. No more 


May 4, Bordeaux mixture andj till May 17. rain till May 18; 
Paris green. ty inch fell May 
18 to 19. 


Third application, just as last petals} Cloudy May 17 to} .77 inch fell May| Cool for May, 
were palling, May 2!, Bordeaux| 20,ciear21to22,| 23 to 25; 1.41] especially the 


mixture and Paris green. cloudy 23 to| inchfell May 28} last 10 days. 
June 3. to 31. May 30 (he cold- 
est day of the 

month 


Fourth application, June 1 to 2,| June4and7clear.| .63 inch fell June] Coo! until about 
Bordeaux mixture and Paris} All other days 1 to 5. Almost} June 8, when it 
green, from Junelito8] norain fell dur- began to warm 

cloudy or partly| ing the rest of} into regular 
cloudy. Clear} Juneexceptone| June weather, 
most of next heavy shower 


two weeks. June 27. 
Fifth application, June 16, Bordeaux] ........+.+:- teecves| J UY, Was , 8180) (Alix sss diviersicietl U Dele as 
mixture. very dry month. 


19Galloway, B. T. Bulletin 3, Division Vegetable Pathology, U. S. Department of Agriculture, 
1892, pages 39 and 40. 

20 Jones, L. R. Ferrocyanide Test for Bordeaux Mixture, Garden and Forest, volume VII, 
1849, page 497. 
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Injury to pears followed third application, When I visited the orchard again, June 1, it was 
very apparent on sides of young fruit, and especially on stems, and many had already fallen. 
Apples were still covered with down of hairs, hence injury would not have been so apparent if 
present, but I looked for it carefully and could see little evidence of it, so do not think it had 
o2curred so seriously as yet. One Fameuse tree was left unsprayed May 21. It was sprayed 
as the others before this and also twice afterward (Juneland on Junel16). All the other 
Fameuse were russeted quite badly, this one practically free from the injury. In age of tree, 
soil condition, exposure, etc., it was situated no differently from several surrounding it which 
showed the injury. 

There were the two new conditions in my work this year: 

1. The mixture was made with the ferrocyanide test. 

2. The climatic conditions already noted which were entirely different than we usually have. 

In former seasons I have sprayed fruit, both pears and apples at about the same period 
in their development as I did this season and have seen no seriousresults. I do not feel that 
the injury was primarily due to the stage of the development of the fruit, therefore, although 
its tender condition may partly account for it. In my opinion the trouble lies between the 
ferrocyanide mixture and the weather. I hope that it may prove to be the latter for the 
ferrocyanide test is very convenient. Istated in my article in Garden and Forest that I have 
tested the Bordeaux mixture made by the ferrocyanide test on potatoes and find it safe there.” 


So far as I have noticed the most serious injury to pears in con- 
nection with the use of Bordeaux mixture that has been reported 
is that mentioned by Lodeman”' as occurring in 1894 in western 
New York, where, in one instance, 75 per cent. of the crop was 
ruined as aresult, it was thought, of spraying with this mixture. 
Further inquiry has developed the fact that Paris green was used 
with the Bordeaux mixture in this case, thus introducing another 
element of uncertainty as to the cause or causes of the injury, 
and leaving room for doubting whether this injury should be 
attributed to the use of the ferrocyanide test. 

It is well known that injury follows the use of Bordeaux mix- 
ture when prepared with an insufficient amount of lime. An 
instance of this kind reported by Galloway is mentioned on a 
previous page. But this need not occur if directions for using 
the potassium ferrocyanide test are carefully followed, that is to 
say, if lime is added until when thoroughly stirred the mixture 
does not change the color of the potassium ferrocyanide when 
tested. It is our custom after the test shows no color reaction to 
add a little more lime to insure an excess of this ingredient, and 
we recommend this practice inasmuch as there need be no 
fear of injurious results from adding too much lime. 

One gentleman who reported to the writer a case where serious 
injury followed the use of Bordeaux mixture prepared by means 


21Lodeman, E.G. Bordeaux mixture and the potassium ferrocyanide test, Garden and - 


Forest, vol. VII, 1894, page 456. 
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of the ferrocyanide test admitted that he stopped adding lime 


while the test still showed a slight change in color. He did not » 


realize the importance of adding lime until the ferrocyanide would 
not change color when dropped into the mixture. This incident 
shows how important it is in recommending the ferrocyanide test 
to impress on the minds of those who are to use it the necessity 
of carefully following instructions as to the proper method of its 
use, and while an excess of lime is not injurious a mixture con- 
taining too little lime will surely work injury. But because some 
people have failed to use this test rightly is certainly no argu- 
ment against its reliability when rightly used. The use of the 
test offers a most convenient method of preparing the Bordeaux 
mixture, and it is also reliable, as many experiments have shown. 
As stated by Dr. Van Slyke, before the Western New York 
Horticultural Society, January 23, 1895,” by means of this test 
one part of copper may be detected in about 400,000 parts of 


_ solution, certainly a very delicate test. It would be well as 


before stated, whenever employing this test in the preparation 
of the Bordeaux mixture, to add more lime after the test shows 
no further change of color and thus insure an excess of lime. 


Iodine and Starch Paste Test. 

In the address above referred to Dr. Van Slyke described a 
test even more delicate than the ferrocyanide test which may be 
conveniently used in preparing the Bordeaux mixture. While 
that detects one part of copper in 400,000 parts of solution, 
this one shows one part of copper in five hundred thousand parts 
of solution. It is used as follows :— Some of the solution to be 
tested is taken in a white china teacup and to this is added a few 
drops of ordinary starch paste and then a few drops of a solution 
of potassium iodide. If any copper sulphate is in the solution, 
it will act upon the potassium iodide, setting free the iodine, 
which will color the starch blue. The color is more readily seen 
against a white background, such as a china cup offers. The 
starch paste is such as is used in starching clothes. 

The solution of potassium iodide may be prepared by dissolv- 
ing one ounce of the compound in a quarter of a pint of 
water. 


22 Proc, West. N. Y. Hort. Soe’y, 1895, pp. 108-109. 
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Potassium Xanthate Test. 


A still more delicate test mentioned in the address above 
referred to, is obtained by using potassium vanthate. Add a few 
drops of this compound to a solution supposed to contain copper, 
and if copper is present, there will be produced a yellow color. 
The color can be seen to best advantage against a white back- 
ground. This test is capable of detecting one part of copper in 
800,000 parts of solution. 


Pears Injured by Spraying. 

In connection with the experiments conducted by the Station 
in 1894, as reported on previous pages, injury;to both foliage and 
fruit sprayed with Bordeaux mixture, was observed in many 
instances. When the treated trees were compared with the 
untreated the advantage of spraying was plainly seen, but from 
Mr. Smith’s treatment of trees outside the experimental block it 
appeared doubtful, in some instances, whether sufficient benefit 
was derived from the second treatment after blossoming to counter- 


balance the injury from the treatment. In some cases, after — 


giving two treatments, one before and one after blossoming, it 
would have been better to take the risk of further injury from 
the scab instead of giving another spraying. On some trees 
sprayed only once, and that before blossoming, slight injury was 
apparent, but increased injury was seen where the trees were 
sprayed both before and after blossoming. In the former instance 
the treatment was about May 4, in the later instance the treat- 
ments were made about May 4 and May 15. The rainy 
period began May 16, and the injury was not observed till 
after it had been raining about 10 days. 

The injurious effect as it appeared on the Seckels at the time of 
fruit harvest was apparent in three ways. (1) The fruit was evi- 
dently somewhat smaller in size than the average fruit on adjacent 
unsprayed trees. (2) The fruit was less brilliant in color,than 
was the fruit on adjacent unsprayed trees. (3) The fruit, though 
not at all distorted as a result of the spray, was rougher to the 
touch than was the fruit on adjacent unsprayed trees. With some 
other varieties of pears and with some varieties of apples, which 
will be mentioned later, the fruit was distorted on account of 
injury from spraying. When perfect specimens of Seckels were 


~~ -—— — 2 
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found on unsprayed trees they were clearly superior in average 
size and appearance to the specimens of the best sprayed Seckels, 
but the very great increase in the amount of marketable fruit of 
sprayed as compared with unsprayed trees clearly demonstrated 
the very great value of the treatment even in an unfavorable 
season, and this notwithstanding the fact that the fruit was injured 
to some extent by the spray. 

The injury from the spray first attracted attention the last of 
May, when the fruit was little larger than peas. It had then been 
raining every dav for nearly two weeks, and it continued to rain 
for more than a week longer. As before stated, it rained every 
day for a period of 21 days from May 16 to June 5, and 
the weather was unusually cloudy and cool for this period of the 
year. Before the close of the extremely long period of rainy 
weather both the foliage and the fruit of many trees that had been 
sprayed were spotted quite badly. The spots varied from the size 
of a pin point to a sixteenth of an inch or more in diameter, but 
frequently were clustered together or coalesced so as to form com- 
paratively largeareas on the surface of the fruit. The appearance 
of the spots at first was that of dark discolorations or pimples on 
the surface affecting only the superficial layers of the epidermis. 
These spots or pimples could easily be scraped off with the finger . 
nail, leaving a portion of the green skin of the fruit beneath. 
Microscopic examination of the fruit showed that the injury 
usually extended to a depth of four or five cells from the surface. 
This was afterward followed by a corky scar. In this they 
differed from the scab spot which affected the tissue to a greater 
depth. 

On trees where injury to foliage and fruit was observed not all 
surfaces hit by the spray showed injury, fora great deal of foliage 
and fruit was found uninjured although heavily covered with the 
Bordeaux mixture. The trouble was more noticeable on the 
fruit than on the leaves. Some varieties were injured quite 
seriously, while others were hurt but slightly or not at all, great 
differences being observed between the varieties in this respect. 

At first it was thought that the injury might be due to the 
Paris green or London purple used as an insecticide in combina- 
tion with the Bordeaux mixture, but this position soon proved 

untenable, for Mr. Smith used nothing but Bordeaux mixture in 
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spraying the portion of the orchard outside the experimental 
plot, and the injury from spraying was apparent here as else- 
where. Apple trees at the Station sprayed only with London 
purple, 1 pound to 180 gallons of water, to which lime was 
added for the purpose of preventing injury, showed considerable 
injury to the foliage of several varieties as a result of the spray. 
In other orchards injury to the foliage was also observed where 
the trees had been sprayed with the arsenites. These observa- 
tions showed that spraying with either London purple or Paris 
green alone caused injury, as did also spraying with Bordeaux 
mixture alone. 

Unsprayed trees at this period did not show the characteristic 
injuries described above, although some discolored spots could 
occasionally be found, evidently due to various causes, such as 
abrasions, insect punctures and other unknown sources of injury. 
The same difference between sprayed and unsprayed trees was 
noticed about the 1st of June in visiting other orchards in west- 
ern New York, including those of Messrs. Ellwanger & Barry, 
Rochester, N. Y. These gentlemen were disposed at first to 
attribute the trouble to spraying, but afterward decided, as 
stated in the letter published below, that the injury was due to 


the weather : 
Rocusster, N. Y., December 15, 1894. 


Dr. Peree Coiiier, Geneva, V. Y.: 


Dear Sir.— Replying to yours of the 13th inst., we thought 
last June that the russety appearance on our pears was due to 
injury from spraying, but on further investigation we discovered 
that the fruit which had not been sprayed at all was covered also 
with russet. 

We considered the matter at the time and came to the conclu- 
sion that the unusual russet color was due to the peculiar season. 

I noticed on my way to the Nurserymen’s Convention at 
Niagara Falls pear trees loaded with fruit having that russet and 
pink color, in various orchards between Rochester and Niagara 
Falls, where they could not have sprayed at all. 

The remark was so general about the peculiar color of pears 
this year that we hardly think that it can be attributed to spray- 
ing, at least this is our opinion. 

We used the Bordeaux mixture tested with the potassium fer- 
rocyanide test. 

Yours truly, 


ELLWANGER & BARRY. | 





Fie. 8.— Monmouth slightly injured by spraying. 
PuatE LIV.— Showing injury from spraying in a wet season, 
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In the orchards which came under our personal observation 
giving opportunity for comparing the sprayed with the unsprayed 
trees throughout the season the conclusion was irresistible that 
in many instances the spray injured both foliage and fruit. 
Figure 7 is reproduced from a Ben Davis injured by spray and 
figure 8 from a Monmouth injured from the same cause. The 
injury to the Seckel pears was so slight that it could hardly be 
shown in an illustration except possibly by a colored plate. 

Messrs. Ellwanger & Barry are not the only fruit-growers of 
western New York, who attribute to the weather the injury to 
the fruit in 1894. Such injury was seen to some extent in 
unsprayed orchards in this vicinity, but judging from the reports 
from counties to the westward of Geneva it was much more 
marked there than here. It appears, therefore, that here at 
Geneva the irritation of the spray was sufficient under existing 
conditions to cause a russeting of the fruit such as in western 
counties of the State developed as a result of climatic conditions 
without such irritation from spraying. 


List oF PgeArs INJURED BY SPRAYING. 


The degree of injury from spray as noted on pears in the 
Station’s orchards was as follows: 


1. Very bad. Jones. Development of fruit seriously checked. 


9. Bad. Ansault, Comice, Doctor Reder, Maurice Desportes 
and Raymond de Montlaur. 


8. Considerable. Angouléme, Clairgeau, Congress, Delices 
de Louvenjal, Eastern Beurre, Fondante d’Automne, Frederic 
Clapp, Gansel’s Seckel, Goodale, Lawrence, Madam Treyve, 
Theresa Appert and White Doyenne; also Anjou in Smith’s 
orchard. 


4, Slight. Bartlett, Kieffer. 


5. Very slight. Le Conte. 

Some varieties naturally show russeting of the skin of the fruit 
varying in amount in different seasons. In such instances it was 
quite difficult to say just how much, if any, injury was done to 
them by the spray. Among the varieties of this kind may be 
mentioned Bosc,. Boussock, Buffum, Lamartine and Madam 
Millet. 
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The mixture was prepared according to the plan used the pre- 
vious season. The copper sulphate was weighed, dissolved in 
water and poured into the barrel. The barrel was then filled 
two-thirds full with water, and lime was added in the form of 
thin whitewash until the potassium ferrocyanide test showed 
that a sufficient amount had been used. More lime was then 
added to make sure that there should be no lack of that ingre- 
dient. 

The lime was slacked in a barrel half buried in the ground and 
covered with water to keep it in the condition commonly known 
as “lime paste;” that is to say, chiefly in the form of calcium 
hydrate. No doubt some of the carbonate was gradually formed 
when the lime was kept in this condition, so that some calcium 
carbonate, in all probability, was added each time the mixture 
was prepared. The Bordeaux mixture formed in this way world, 
therefore, probably contain (1) a small amount of copper sulphate 
in solution; (2) basic copper sulphate; (3) double basic sulphate 
of copper and lime, and (4) copper hydroxide,” the last named 
greatly predominating. 

The small amount of copper sulphate in solution that may 
exist in Bordeaux mixture can not be considered sufficient to 
account for the injury resulting from the spray. Granting that 
the basic compounds referred to are more apt to injure the foliage 
than is the hydroxide, which, so far as I know, has not yet been 
proved, there would still be no reason to anticipate trouble from 
this cause, since chemists hold that in the presence of an excess 
of the calcium hydrate but very slight amounts of any copper 
compound, except the hydroxide would be formed in the Bor- 
deaux mixture. 

The copper compound or compounds which give the Bordeaux 
mixture its valuable fungicidal properties are soluble to a slight 
extent in water. Should the ordinary dew or rain water, as it 
occurs on the surface of the leaves and fruit, contain a slight 
amount of carbonic acid, which might be derived either from the 
atmosphere or liberated during the process of respiration by the 
plants, it would have greater solvent action than pure water.” 


23 Fairchild, D.G@. Bordeaux mixture as a fungicide, Bulletin 6, U. 8. Division Vegetable 
Pathology, 1894, pp. 13-15. 

24 The behavior of some vegetable substances toward copper and some of its compounds. By 
E. Formento, Staz. sper. agr. ital. 18, 686-693, cited by Journal Chemical Society, Abstracts, 
vol. LX, p. 491. 
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The same may be said of the solvent action of the compounds 
of ammonia which are absorbed to a slight extent from the 
atmosphere by rain water. 

I am not inclined to attribute the general injury to foliage and 
fruit in 1894 from spraying to the fact that the preparation of 
the mixture was governed by the potassium ferrocyanide test, 
since no injury was noticed in the previous year from mixtures 
- prepared according to this method, but rather am I disposed to 
attribute the trouble to the spraying combined with the unfavor- 
able weather about the time the injury first became apparent. 
From what has been said above, it appears that an unusual pro- 
portion of the copper compounds applied to the fruit and foliage 
in spraying might be dissolved in the frequent rains. For 21 
days it rained every day — the weather during the most of that 
period being cloudy and cold when not rainy. The long-continued 
cloudy weather and the abundant supply of water to the roots 
of the trees, occurring at a period of very active growth when 
the first leaves were developing, naturally would tend to produce 
a tender condition of the leaves and fruit. It seems quite prob- 
able that in this condition of the leaves and fruit, and in the con- 
tinued solvent action of the rain on the particles of Bordeaux 
mixture adhering to the sprayed leaves, we find the explanation 
for the unusual injurious effects which accompanied the use of 
Bordeaux mixture in 1894. 


Injury to Apples from Bordeaux Mixture. 


One of the first reported instances of injury to apples, from the 
use of Bordeaux mixture, which has come under my observation is 
that mentioned by Weed,” in 1890, who states that experiments 
have shown that it is not safe to use bordeaux mixture against 
apple scab, since it injures the apples. Neither the strength nor 
the manner of making the mixture is given in this instance. 
Green,” referring to the statement just quoted, says that the 
reported injury followed the use of strong Bordeaux mixture. In 
Bulletin 48 of the Ohio Experiment Station, 1893, page 10, he cau- 
tions against using Bordeaux mixture more than twice after bloom- 
ing, since, “ when applied too late in the season it sometimes causes 


_ 25 Weed, Clarence M., Bulletin 4, vol. ITI, 1°99, Ohio Experiment Station, p. 142 
26 Green, W. J., Bulletin 9, vol. IV, 189., Ohio Experim nt station, p. 193. 
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a russet appearance on the fruit.” This caution accompanies the 
recommendation of a dilute mixture formed by using one pound 
of copper sulphate to make 124 gallons of the mixture. The 
experience of the past season at Geneva, 1894, shows that injury 
to foliage and fruit may follow early as well as late applications 
of Bordeaux mixture. 

Jones,” in 1894, found that strong Bordeaux mixture, 1 to 23 


formula® in some cases seriously injured apple leaves after four . 


applications. 
One of the apple orchards at this Station was sprayed in 1894 
with Bordeaux mixture before the blossoms opened, beginning 


April 27; again with Bordeaux mixture and London purple after 


the blossoms had fallen, beginning May 17; and athird time with 
Bordeaux mixture and London purple beginning June 9. More 
than two weeks elapsed after the second treatment was begun 
before it could be completed, the rain preventing the progress of 
the work. June 4 it was noticed that the foliage of the sprayed 
trees was in many cases spotted showing the injurious effects of 
the spray, but the young fruit was so thickly covered with pubes- 
cence that no injurious effects were there apparent. Later in the 
season many varieties of fruit showed injury quite similar to that 
described as occurring on the pears, and all gradations were 
observed from the slightest discoloration of the skin to the serious 
deformity of the fruit. The degree of injury varied with the 
different varieties. Some were injured slightly or not at all; 
others were seriously injured. In a few instances the fruit was 
hurt in appearance and shape by the spray more than it would 
have been by the scab. For this reason when a period of excess- 
ive rain occurs, with varieties which are named in the following 


list as injured very badly or badly this season, it would be better — 


to cease spraying entirely after the second treatment because it 
would be preferable to take the chances of injury to the fruit 
from the scab rather than to risk injuring the fruit by the spray. 
When the fruit was gathered the injury in the worst cases 
appeared as brown corky scars in the places where the skin had 
been killed by the spray and sometimes large scars prevented the 
symmetrical «xpansion or growth of the fruit and warty, one- 
sided or otherwise misshapen fruit was the result. See PlatelV, 
figures 7 and 8. - 








27 Jones, L. R., Bulletin 28 1892, Vt. Experiment Station, p. 32. 28 See note, page 619. 
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Late in the season before the fruit was gathered notes were 
taken on the injury to the different varieties by the spray, from 
which the following classified lists are made. 


List or Appies INsuRED BY SPRAYING. 


1. Injury Very bad. Groskoe Selenka Gruner,* Gideon No. % 
Red Transparent,* Reinette de Caux, Repka,* Rhode’s Orange, 
Romna,* Saint Peters,* Wagener, White Pigeon,* and Yellow 
Calville.* 

2. Injury bad. Belborodooskoe,* Cooper’s Market, Count 
Orloff,* Czar’s Thorn,* English Pippin,* Fameuse, Golden Rus- 
set, Grand Sultan,* Gravenstein, Hurlbut, Jefferis, Jersey Sweet- 
ing, Jonathan, Kalkidouskce,* Lady Henniker, Longfield,* Ohio, 
Ostrakoff,* Parry White, Pumpkin Russet, Red Russet, Rhode 
Island Greening, Rome Beauty, Scott’s Winter, Smith’s Cider, 
Sops of Wine, Standard, Switzer,* Vandeveer, Walbridge, Wash- 
ington Royal, Washington Strawberry, Wealthy, Winesap, 
W orkaroe.* 

Crab apples. » Chicago, Coral, Hyslop, Oblong, Paul’s Impe- 
rial, September of Gideon, Transcendent. 

38. Injury considerable. Amasia, Amos Jackson, Autumn 
Streaked,* Ben Davis, Borsdorf,* Celestia, Carolina June, Dun- 
can, Everbearing, Flory, Fourth of July, Grand Duke Constan- 
tine,* Golden Sweet, Kittageskee, Landon, Lankford, Late 
Duchess,* Monmouth, Mother, Nelson’s Sweet, Northwestern 
Greening, /Vo. 338,* Peck’s Pleasant, Peter, Pound Sweet (red), 
Princess Louise, Rambo, Small’s Admirable, Sutton’s Beauty, 
Talman Sweet, Twenty Ounce, Western Beauty, White Doctor, 

White Pippin, Yellow Transparent.* 
Crab apples. Martha, Whitney No. 20. 

4. Injury slight. Acuba Leaf Reinette, Alexander,* An- 
drew’s Winter, Buckingham, Chenango Strawberry, Ewalt, Fal- 
lawater, Gideon, Haas, Hartford Rose, Hubbardston, Jewett’s 
Fine Red, Karabowka,* King of Tompkins County, Lady, Lady 
Sweet, Maiden Blush, McMahan’s White, Wo. 3 Sweet of Gideon, 
No. 7 Gideon, Occident, Oldenburg,* Ontario, Pewaukee, Pri- 
mate, Pumpkin Sweet, Red Astrachan,* Roxbury Russet, Saint 
Lawrence, Tetofsky,* Tufts, William’s Favorite, William Prince, 
Wolf River, York Imperial, Zolotoreff.* 

Crab anoles. Excelsior, Montreal Beauty. 
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It is interesting to note in this connection that a notably 0 


ceptible ae injury from the spray ann were other vince Bf 
the preceding lists the Russian apples are marked with an aste 
isk. Varieties like Wealthy, Gideon, etc., said to be descent 
in part from crab apples, are included ee the ordinary orch ard. 
varieties. Olassified according to the amount of injury ‘fre 
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spray, the number of varieties in each class is shown in the fe 
lowing table: 
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From this table it appears that the Russian apples and the 
crab apples, as represented by the varieties quoted in the above 
lists, are generally more susceptible to injury from spray in an 


unfavorable season in this climate than are the other apples cul- 


tivated in this section of the country. In the classes which were 
injured very badly there are 47.60 per cent. of the crab apples, 
22.60 per cent. of the Russian apples and but 3.80 per cent. of 
other apples, while in the classes which were injured very slightly 
or not at all, there are none of the crab apples, 6.50 per cent. of the 
Russian apples and 16.1 per cent. of other apples. 

Notwithstanding this apparent general susceptibility of the 
Russian apples to injury from spraying in an unfavorable season, 
it should be remembered that some of the most desirable of them 
such as Alexander, Oldenburg, Red Astrachan, Tetovsky and 
Titovka were injured slightly or not at all by the spray. The 
susceptibility to injury from spraying does not appear to corre- 
spond with the susceptibility of a variety to attacks of the scab 
fungus, Husicladium,; for example, Early Harvest and Fall Pip- 
pin are particularly subject to the scab, while they were injured 
very slightly or not at all by the spray. . 

The susceptibility of a variety to injury from the spray in 
unfavorable seasons vught to be considered in selecting varieties 


for planting in commercial orchards, for although they may show ~ 


general immunity from attacks of scab and therefore may not 
need treatment with Bordeaux mixture, they can hardly escape 
the attacks of the codlin moth and other injurious insects, so that 
they will probably need to be sprayed with London purple or 
Paris green. Spraying with these substances is liable to injure 
the foliage and fruit of some varieties in an unfavorable season 
the same as does the Bordeaux mixture, as has been explained on 
a preceding page. 


INFLUENCE oF SPRAYING oN Next SEaAson’s Orop. — 


In order to gain some data on the third question proposed for 
investigation at the beginning of this article, namely, “To what 
extent will the benefits of spraying one season influence the crop 
of the next season?” Seventeen trees were selected for treat- 
ment, eight of which had been sprayed the previous season and 
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nine had not. The location of these trees with reference to each 


other is shown by the accompanying plan. 


* ° ° e a “Ke ° e ° e . . e 2 ° . . 
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EXPLANATION OF DIAGRAM. 


* Seckels sprayed six times 1893. 
0 Seckels not sprayed in 1893. 
. Trees other than Seckel or vacant places. 


In the account of the experiments of 1893” it was stated thata 
severe wind storm in August blew off many bushels of fruit from 
the trees under experiment. The fruit held to the sprayed trees 
much better than to the unsprayed, thus showing the injurious 
effects of the scab fungus on the latter. In fact the sprayed trees 
were too heavily loaded and the fruit on them should have been 
thinned. The differences in yield between the sprayed and the 
unsprayed trees in 1893 was very marked, the yield of the eight 
sprayed trees being 284 bushels, while the yield of the corre- 
sponding nine unsprayed trees was 114 bushels. 

As stated in the bulletin and report just cited, the difference in 
the foliage in 1893 of the sprayed and the unsprayed trees was 
marked. Early in the season the sprayed foliage appeared 
healthier than the unsprayed, and later in the season this differ 
ence became more and more noticeable. In consequence of this 
it was thought that the sprayed trees went into the winter in 
better condition than did the unsprayed trees, and that they 
were better prepared for yielding a good crop in 1894 than were 
the unsprayed trees. In 1894 the 17 trees selected for the 
experiment outlined above were all treated alike, being sprayed 
once before blossoming with Bordeaux mixture (May 3) and 
twice after blossoming with Bordeaux mixture and Paris green 
(May 15 and June 5). 

The classified yields for 1894 is shown in the following table: 


ai NY. Y. Agr. Exp. Station Bulletin 67, p. 191, and Annual Report, 1893, p. 702. 
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From this it appears that, contrary to the expectations 
expressed in the report of the previous year, the difference in 
yield between the two groups of trees in 1894 was slight and the 
differences in per cent. both of first-class fruit and of culls were 
in favor of the trees not sprayed in 1893. 

It will be remembered that the sprayed trees in 1893 yielded 
at harvest nearly three times as much fruit as did the unsprayed 
trees, so that on further reflection it is not amazing that they did 
not greatly excel the latter in yield in 1894. That they were en- 
abled to excel them in the quantity and nearly equal them in the 
quality of the yield in 1894 after the heavy crop of 1893 is really 
strong evidence of the permanent beneficial effect of spraying. 
The permanent injurious effects of the scab fungus on the un- 
sprayed trees in 1893 was no greater, if as great, as the perma- 
nent injurious effects of excessive yield of the sprayed trees 
even though their foliage was kept in good condition by the 
spray. If this experiment shows anything, it shows that the 
beneficial’ effects of spraying can not be expected to take the 
place of thinning the fruit to prevent the too great exhaustion of 
the trees by overbearing. Neither can it take the place of fer- 
tilizing the soil where trees are producing heavy crops of fruit. 
Liven when trees are sprayed, large annual crops of fruit ought 
not to be expected unless they are well fed and not permitted to 
overbear. 

SUMMARY. 


1. The least number of treatments of Bordeaux mixture that 
may be relied on to prevent the scab among varieties susceptible 
to injury from the scab fungus in pear orchards is three. 

, 2. Three applications will be unsatisfactory unless made thor- 
oughly. 

3. Some varieties that are peculiarly susceptible to injury from 

the pear scab fungus may require a fourth treatment, following 

the third at an interval of about 10 days. 

4, One treatment should be made before blossoming and two 
after the blossoms fall. See p. 660. 

5. Spraying before blossoming may result in slight injury to 
the fruit of some varieties in unfavorable seasons. 

6. Injury from spraying with dilute Bordeaux mixture is not 
confined to trees sprayed late in the season, 7. ¢., the last of June 

, 86 
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in this climate, but appears to result from the spray under unta- 
vorable weather conditions, the period of injury varying to early 
or late as these conditions vary. 

7. Varieties of apples or pears noted on the preceding pages, 
671 and 675, as injured badly or very badly by the spray should 
not be sprayed after a prolonged period of rainy weather. It is 
then better to risk injury from insects and fungi than to risk 
injury from the spray. 

8. Varieties not referred to in the preceding paragraph if they 
are subject to injury from codlin moth or scab fungus should be 
sprayed three times even though the weather conditions have 
been very unfavorable. Although they may be injured some- 
what by the spray the yield of first-class fruit will be very much 
increased by the treatment. 

9. The three treatments which have successfully prevented 
injury from the scab fungus in pear orchards have been found 
equally successful in preventing injury from the scab fungus in 
apple orcnards. 

10. In selecting varieties of either apples or pears for planting 
in commercial orchards their susceptibility both to the attacks of 
the scab fungi and the injury from spraying under unfavorable 
weather conditions should be carefully considered. 

11. It is desirable that a simple expression for denoting the 
strength of Bordeaux mixture come into general use. An ex- 
pression is advocated which states first the unit of weight for the 
copper sulphate and then the measure of the Bordeaux mixture 
formed with this amount of copper sulphate. See page 649. 

12. The potassiwm ferrocyanide test furnishes a very conveni- 
ent method of preparing Bordeaux mixture without weighing the ~ 
lime. By its use one part of copper may be detected in about 
four hundred thousand parts of solution. Its reliability is shown 
by the many times it has been used without injurious results. 
The potassium Iodide and starch paste test and potassium wanthate 
test are used in a similar manner and are even more delicate tests 
than the potassium ferrocyanide. 

13. In using the potassium ferrocyanide test, or other color 
tests, for preparation of Bordeaux mixture it is best to add a little 
more lime after the test shows no further change of color, thus 
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insuring an excess of the lime which can do no harm. The mix- 

ture should always be thoroughly stirred before being tested. 
14. While it is true that some have injured the foliage or fruit 
of their trees by using Bordeaux mixture made by means of the 
ferrocyanide test where the test was not properly followed this 
does not prove the test unreliable. Injury from spraying during 
the past season resulted where the ferrocaynide test was not used 
as well as where it was used, so that the conclusion that all injury 
to sprayed apples and pears resulted from relying on the ferro- 
cyanide test cannot besustained. Whether the injury from spray- 
ing when this test was followed was greater or less than where 
it was not used has not yet been shown and no exactly determined 
data on the subject have yet been published. 


? 


Raspberry Anthracnose. 


In the spring of 1§94 a communication was received from Mr. 
S. A. Hosmer, of Clifton, New York, in regard to anthracnose on 
raspberries and kindly offering the Station the remains of his once 
large plantation to use in experimenting with treatment for the 
disease. was | 

The plantation at one time consisted of 25 acres and was re- 
garded as producing one of the most paying crops of the farm; but 
through the ravages of anthracnose the acreage was yearly reduced 
until now scarcely three acres of badly infested plants remain. 
Seemingly every cane was diseased, immense scabs and blotches 
from four to eight inches in length and reaching nearly around the 
cane were not uncommon. The present plantation, consisting 
entirely of Gregg, was set out in the spring of 1890; it comprises 
about three acres of gravelly loam situated on a gentle southern 
slope. The rows, 50 in number, run north and south. 


Puan oF THE EXPERIMENT. 


Primarily the experiment was undertaken to see if the disease 
could be successfully combatted ; secondarily, different solutions 
were used for the first treatment, so that a comparison might be 
made as to their effectiveness in treating the disease. 

Knowing that a remedy for any fungus disease must be pre- 


ventive rather than a cure, and that fungi begin their work very — 


early in the spring, it was planned to give the first treatment 
before the leaf buds opened; at this time strong solutions could 
be used as there would be no foliage to be injured; accordingly 
the rows were treated as follows: The first three with copper 
sulphate, three pounds to 11 gallons of water; the next three 
with a saturated solution of iron sulphatein water, while the next 
three were reserved for checks. This plan was carried on 
throughout the plantation, except the last two rows, making in 


all 18 rows treated with the copper sulphate, 15 rows treated with — 
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the iron sulphate and 15 untreated, or check rows; of the last 
two rows one was treated with a 10 per cent. solution of sul- 
phuric acid in water, the other with 10 per cent. of sulphuric 
acid added to a saturated solution of iron sulphate. After the 
first spraying, all treated rows were sprayed alike. 


DatTsEs oF SPRAYING. 


The first spraying was made April 18, just as the leaf buds 
were beginning to swell. All of the different mixtures were 
applied on the same day. That evening a heavy rain set in 
which lasted three days. The second spraying was given May 1. 
All of the treated rows were sprayed alike from this time on 
with Bordeaux mixture, using one pound of copper sulphate to 11 
gallons of the mixture. At this time leaves were about one- 
fourth grown. | 

The next treatment wasmade May 16. The leaves were nearly 
full grown, while the largest of the new canes were about eight: 
inches in height. The work of the fungus on the new canes was 
now noted for the first time; a few of the small characteristic 
spots were seen on the new shoots where they grew close to a 
diseased spot on an old cane. Immediately after this spraying 
was given the severe spring rains set in which lasted intermit- 
tently for 21 days. 

On May 30 a fourth spraying was given. It was found that 
the previous spraying had seriously injured both the fruit and 

foliage. 

It was found that by a mistake in the capacity of a measure 
used in making the Bordeaux mixture for the third spraying, it- 
had been made much stronger than was intended. Theinjury was: 
probably due to this fact. Raspberries on the Station plats that 
were given similar treatment throughout the season, except that 
in no application was the mixture used stronger than one pound 
of copper sulphate for 11 gallons of the mixture, were not injured 
by thespray. Raspberry foliage was not found to be particularly 
liable to injury from Bordeaux mixture at this strength contrary 
to the experience noted in Bulletin No. 6 of the Ohio Experi- 
ment Station, 1891, p. 120. However, as the new canes are the 
only parts of the plants that need protection, the spray should 
be directed toward them alone. 
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| A fifth treatment was givenon June 21. The differene a 
amount of disease on the treated and untreated rows was Yi 
noticeable at this time. Nearly every fruiting stem and 
cane on the unsprayed plants was attacked by the anthrac 
while on the sprayed rows the appearance of the» isease w 
much less noticeable. ; asee” “ of M aes 
After the fruiting season was over the old canes, contrar 710. 
the usual practice, were removed and burned, when the la t spray A 
ing for the season was given on August 9. | : 


The plantation was visited on November 22 and the plan 
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very badly affected. 

The same line of treatment will be carried on feces i 
season of 1895. The conclusions reached at that time w 
published, together with details of the experiment. 


Observations on the Application of Fungicides 
and Insecticides. 


The practice of spraying has passed beyond that period in its 
development when it was looked upon as an experiment. Numer- 
ous results, obtained by practical men, yearly demonstrate the 
fact that plant diseases and insect pests can be held in check by 
its means and that with a great profit to the grower. The 
unusual weather of the year 1894 brought about conditions that 
tended to make even the most skeptical look toward spraying for 
relief. The long continued wet weather of the spring was par; 
ticularly favorable to the growth of many kinds of fungi. — This 
was followed by the prolonged drouth of the summer which 
favored the development of countless hordes of insect pesis. 
Where the spraying was well done the results obtained during the 
past season have given the usual satisfaction. 

Since people are generally becoming convinced that it pays to 
spray, there is a growing demand from all parts of the State for 
information concerning spraying, and especially in regard to 
spraying apparatus. To meet this demand the following pages 
are devoted to a discussion of some of the machinery that is now 
being offered to the public for use in applying insecticides and 
fungicides. 3 

Paris green and kerosene emulsion still remain the leading 
insecticides, and since the introduction of Bordeaux mixture about 
ten years ago, no fungicide has been found that can be used with 
equal success in combating such a variety of plant diseases. When 
first brought into notice Bordeaux mixture was made in the form 
of a thick paste and applied with a brush; its strength and 
thickness has gradually been reduced till to-day we have the 
dilute mixture that is easily applied in the form of a spray. 

The use of Bordeaux mixture more than any one thing has 
caused rapid advancement to be made jin the methods of apply- 
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ing fungicides and insecticides in recent years. The knapsacks, 
force pumps and power spraying machines, with their nozzles that 
throw a mist-like spray, form a striking contrast to the brush 
broom and sprinkling pot of a few years ago. Still further 
improvements are looked for in the near future, particularly in the 
way of power machines for truck crops; especially for plants of 
a low spreading habit, such as potatoes and tomatoes, a device is 
needed that will pick up the prostrate vines, so that nozzles lowered 
near to the ground and directed upward will throw the spray up 
through the vines; in this manner it is thought that the spray 
will reach every part of the plant, which it can not do with the 
present appliances when the plants are large. 

for poisoning worms that feed on cabbage no liquid has as yet 
been found that gives satisfaction. The surface of cabbage leaves 
is such that the spray will not stick to them, but collects in drops 
and falls to the ground. The old-fashioned method of applying 
Paris green mixed with flour or plaster, with hand sifters, when 
well done is very effective. Whether any of the machines used 
for this purpose will do the same work as thoroughly and as 
cheaply is as yet a question. 

For small areas of vegetables and small fruits, for small vine- 
yards, and for vineyards located on hillsides where power 
machines can not be used, the knapsack sprayer is indispensable ; 
for larger fields, vineyards and orchards a hand force pump 
mounted on a barrel and fitted with the necessary hose and 
nozzles, answers the purpose admirably; but for the extensive 
grower of potatoes and truck crops and for the larger vineyards 
some form of a power sprayer is more economical. | 

In making a selection of a power sprayer one must be governed 


by the kind and extent of the crops to be sprayed and the kind of — 


land on which they are grown. A machine that will do good . 


work on level land might be useless on hilly land. In some 
localities the ground remains wet for a number of days aftera 
rain so that it would be impossible to use a heavy machine at a 
time when aspraying might be most needed. Then, again, in large 
fields of a light sandy nature the work would probably be too 
hard for one horse to perform. Each person must decide for him- 
self what machine is best adapted to his needs. 

In treating of the various machines for spraying truck crops, 


only those will be mentioned that have been tried by this Station; — ¢ 
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the most of them were kindly furnished for testing oy the manu- 
facturers, free of charge. The merits and demerits of each 
machine will be pointed out as they appear from actual use in 
the field. A few of the vineyard and orchard spraying machines 
and apparatus that have come to our notice as having special 
merit will also be described. It is hoped that the accompanying 
descriptions and illustrations will help farmers, gardeners and 
fruit-growers to make a more intelligent selection of a sprayer 
best adapted to their needs. 


KNAPSACK SPRAYERS. 


Knapsack sprayers (see figure 9), as the name indicates, are 
machines designed to be carried on the back. These are manu- 
factured by a number of firms; the later patterns differ from 
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Fia. 9.— The Garfield Knapsack Sprayer. 


each other only in small, but occasionally very essential details. 

In general, knapsacks consist of a copper tank, holding from 

three to five gallons, being held in place on the back by straps 
87 
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over the shoulders. They are furnished with force pumps that 
have a large air chamber, making the discharge constant. In 
the later patterns the pump handle is so arranged that it can be 
adjusted to work over either shoulder, so that the pumping may 
be done by either hand. 

In purchasing a knapsack care should be taken to select one in 
which the discharge pipe enters the tank at the top. If it enters 
at the bottom it invariably becomes clogged in a short time where 
heavy mixtures are used, so that it is a constant source of annoy- 
ance. If the valves are furnished with rubber balls they should 
be replaced with marbles when spraying kerosene emulsion, as 
the kerosene causes the rubber to swell so that it clogs the orifice. 
When furnished with a Vermorel nozzle the knapsack is a very 
efficient sprayer. They can be obtained of most dealers in 
spraying apparatus at a price ranging from $10 to $15. 


PowER SPEAYERS. 


The Schanck Sprayer. 


This machine is manufactured by S. Shangle & Son, of 
Hightstown, N. J. List price, $50. For illustration, see fig. 10. 
lt consists of a light barrel, holding 45 gallons, mounted on a 
one-horse cart. The axle turns with the wheels, and by a cog- 
wheel arrangement a disk is made to revolve rapidly at the end 
of a short shaft projecting from the center a short distance back 
of the machine. The disk is adjustable, as shown in the cut, so 
it can be raised'and lowered as may be required on account of 
the wind, or to suit the height of the plants. It is made of 
sheet-iron nine inches in diameter; four narrow strips of the 
same material, fastened at right angles to its face, divide the 
disk into eight equal parts, and help to break the liquid into 
spray. Around its edge is a rim of copper gauze. The liquid is 
conveyed from the bottom of the barrel through a small hose, 
which terminates opposite the face of the disk in a nozzle. The 
nozzle consists of a brass T, punctured with six small holes. The 
force of gravity causes the liquid to flow out through the nozzle 
against the rapidly revolving disk, where it is thrown outward 
by centrifugal force through the gauze in the form of spray. 
An agitator is made to revolve inside the barrel by means of 
sprocket wheels attached to the right side of the machine. The 
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sprayer is easily set in or out of gear from the driver’s seat on 
the barrel by a lever in front, while with a lever behind the bar- 
rel the liquid is turned off or on. The wheels are made of iron, 
strong and durable, but not heavy, and are adjustable, so that the 
distance between them can be varied to correspond to the dis- 
tance between the rows. As it is not furnished with a pump 
there is scarcely any machinery to get out of order, and the time 
and trouble taken to strain the liquids is done away with as tke 
comparatively large sized holes in the nozzle renders straining 
unnecessary. 
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Fia. 10.— The Schanck Sprayer. 


The material, however, is not as intelligently applied as when 
forced out of the improved nozzles. More liquid is wasted and 
the plants are not as evenly sprayed as when Vermorel nozzles 
are used. It is better to have the plants well covered with tLe 
fine particles of spray than to have them drenched, as disk 
machines are likely to do. When driving with the wind the 
driver gets well covered with the spray, even when but a slight 
breeze is blowing; when the wind comes from either side of the 
machine the spray is blown over, drenching the rows on the 
opposite side, while to the windward the outer rows get no spray 
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at all. Another objection.is found in the manner in which the 
suction pipe is attached, as mentioned in the following paragraph. 

The Schanck is a light and durable machine, and does its work 
as wellas any of this style of sprayers that we have seen. 

’ 
The Peppler Sprayer. 

The Peppler sprayer is manufactured by Thomas Peppler, 
Hightstown, N. J. List price, $75. Jor illustration, see fig. 11. 
This is a light machine, drawn by one horse, and sprays six rows 
at a time. A 45-gallon barrel is mounted on a cart. The 
wheels are made of wood, with two and a half inch tires; the 
axle is made of steel and turns with the wheels. A single 
sprocket wheel fastened on the axle gives motion by a chain to 
the pump and the agitator. A small brass rotary pump is used ; 
the suction pipe is attached directly under the barrel, a decidedly 
objectionable feature; it has been our experience that with the 
best of agitators the sediment in Bordeaux mixture will gradually 
settle and clog any pipe so attached; especially is this liable to 
be the case should the machine be left standing even for a short 
time with the mixture in it. However, this is a difficulty easily 
overcome in this and other force-pump machines, but in gravity 
machines, such as the Schanck, this manner of attachment is 
necessary. 

The agitator consists of a sort of wheel, or fan, and revolves 
continuously. The discharge pipe is attached to the top of the 
pump and leads back to a transverse galvanized iron pipe, to 
which the nozzles are attached by small nipples. As before stated, 
six rows are sprayed at a time, one nozzle to a row; short joints 
of pipe are furnished, so that the distance between the nozzles 
can be adjusted as may be desired to suit rows of different dis- 
tances apart. By a combination of two elbow-joints the portion 
of the pipe that projects on either side of the machine can be 
elevated in passing an obstruction, turning or going from field 
to field. 3 | 

By turning off the two sprays directly in the rear and elevat- 
ing the side pipes to a vertical position, the machine is at once 
transformed into a vineyard sprayer. 

Two leads of hose, intended to be used in spraying fruit trees, 
are furnished with each machine, but this feature is practical 
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only where fruit is grown on a very small scale. The pump is 
also furnished with a crank so that it may be operated by hand, 
but the cramped space in which the handle moves makes it very 
hard work, and consequently this feature is of little value. 

This machine has many points of excellence to commend it to 
the truck gardeners and grape growers; it is light, handy and 
durable, and has the least machinery to get out of order of any 
power force-pump sprayer we have seen. 


The New Victor Potato Sprayer. 

The New Victor Potato Sprayer is manufactured by The Field 
Force Pump Co., Lockport, N. Y. See fig. 12. 

This is a two-horse power machine designed to spray five rows 
at a time. It is supported by two wheels as in the one-horse 
sprayers. The wheels are wooden with three-inch tires, and turn 
on the axle. The power is taken from both wheels by means of 
large sprocket wheels, clamped to the spokes; these are con- 
nected by chains to smaller wheels on the crank shaft which 
works both pump and agitator. The tank stands upright and 
holds 70 gallons; the pump, which is placed on top of the tank, 
is a double cylinder brass pump, with brass valves, strong and 
powerful. It is furnished with a back pressure safety aes 
which prevents undue straining of the hose. 

* A pump handle is furnished with each sprayer that is sealt 
attached, so that the machine can be worked by} hand when 
required. The suction pipe enters the barrel at the top; the dis- 
charge pipe leads back to a transverse pipe to which the nozzles 
are attached ; the transverse pipe is made in sections and a nozzle is 
attached at each joint, so by using sections of pipe of different 
lengths the nozzles can be adjusted to spray rows of different dis- 
tances apart. Ordinary iron gas pipe is used, as it is thought to 
be cheaper to replace it as it rusts out than to have it made of 
brass. The nozzles are attached to short lengths of hose so that 
they are, in a measure, adjustable, as they may rest on the sup- 
port as shown in the cut, or may be thrust under it and thus get 
closer to the plants if desired. The part of the support that pro- 
jects on either side of the machine is furnished with a hinge so 
as to fold over, while the corresponding part of the pipe is 
unjointed in passing from field to field. 
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The agitator, which is one of the important parts of any sprayer, 
is the weakest point in this machine. It consists of a small blade 
or paddle on the end of a shaft, suspended from the top of the 
tank. By means of cog-wheels it is made to revolve half way 
around, then reverse. This is not sufficient to do the best work. 
Bordeaux mixture can not be too thoroughly agitated. Another 
disadvantage is that there is no way of oiling the main wheels 
except by removing them. In order to do this the endless 
chain must be taken off, which necessitates the removal of the 
sprocket wheels on the crank-shaft. Taken altogether, this is 
quite a laborious task. 

From the driver’s seat, in the rear, the workings of the machine 
can easily be watched and controlled. 

The pipes can be quickly adjusted so as to form a vineyard 
sprayer, as shown in figure 13. Four Vermorels are used, two on 
each side, one above the other and about twenty inches apart, so 
that on level ground the foliage is nearly all in range of the 
spray. Double elbow joints are provided, so that the nozzle can 
be turned at any angle. 

When it is desired to spray orchards the pump-handle is easily 
attached; then, with two leads of hose supplied with bamboo- 
extensions, very good work can be done. 

The size of the tank makes this sprayer especially desirable — 
for the extensive potato grower, and in this capacity does the 
work as well as any potato sprayer now on the market. It is 
well built, strong and powerful. Furnished with Vermorel noz- 
zles it is listed at $70. 


The Columbus Sprayer. 


The Columbus Sprayer, manufactured by W. H. Millspaugh, 
Branchport, N. Y. List price, $60. See fig. 14. 

This machine is designed for spraying vineyards situated on 
rough ground, and especially those located on steep hillsides. It 
is a very compact sprayer, drawn by one horse and requires but 
a short space in which to turn. The barrel is swung between the 
wheels by having short pieces of axle, on which the wheels turn, 
bolted to either side of it. The wheels are low, thus bringing 
the barrel close to the ground, which prevents the machine from 
tipping over when working on steep places. 




































































































































fia, 13.— The New Victor Vineyard Sprayer. 
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Swung in this manner the barrel can be tilted while in motion, 
thus taking the weight off of the horse and preventing waste of 
material when going down hill. The principal claim of merit by 
the manufacturer is for the cart and its combination, as any 
pump can be used. It is furnished with one of the best all 
bronze, single rotary pumps, placed on a frame-work above the 
barrel. The power is taken from the left wheel by means of a 
chain and sprocket wheels. A large air chamber is provided so 
that quite a pause may be made without stopping the flow of 
spray. Itis furnished with a safety valve which prevents any 




















Fia. 14 —The Columbus Sprayer. 


strain on the hose when light work is being done. The pump 
may be operated with a hand crank by throwing the machine out 
of gear. An attachment for holding the nozzles is supplied when 
desired, but when spraying on uneven ground the work can not 
be economically done unless the nozzles are held in the hand 
_and the spray directed where needed. Two leads of hose ten feet 
long are furnished for this purpose. On the end of each hose is 
-a three-eighths inch brass tube about eighteen inches long; at 
each end is placed a Vermorel nozzle. With the four nozzles 
two men will cover a large area of vines in a day. 

For spraying vineyards on steep hillsides this is the best power 
sprayer we have seen. 
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PowpEr MacnuineEs. 


:the Leggett Powder Gun. 


The Leggett’s Paris Green or Dry Powder Gun, manufactured 
by Leggett & Brother, 301 Pearl street, New York. List price, 
$7. See fig. 15. This is a small hand machine for the applica- 
tion of insecticides in the dry form to small fruits and vegetables, 
such as hellebore to currants, or Paris green to potatoes. It is 
also useful in the greenhouse in applying tobacco dust and sul- 
phur. 





Fie. 15— The Leggett Powder Gun. 


It consists of a reservoir and an inclosed fan operated by a 
crank, which blows the powder out through a tube. The 
reservoir holds about a quart of powder; in the bottom of it are 
three holes through which the powder drops into the tube below. 
These openings are adjustable, so that the amount to be applied | 
can be regulated as may be desired. It is supplied with a num- 
ber of nozzles and tubes intended to meet the needs of various 
conditions. The gun is supported by a strap around the neck 
and another around the waist. It is made principally of tin; 
without tubes it is twenty-seven inches long and weighs five 
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pounds. The even distribution of the powder and the amount of 
material wasted depends on the skill of the operator. 

The manufacturers recommend applying Paris green to potatoes 
in the pure form; in this manner it is claimed that a pound of 
the poison will treat an acre. While more material is used than 
In a spray, it requires less labor to apply. It does the best work 
when the wind is not blowing, and the powder will stick to the 
plants better if applied in the morning while the dew is on them. 
For special purposes the gun is very satisfactory, but for general 
purposes some form of aspray is better. Most fungicides can not 
beapplied in the dry form, but may be combined with insecticides 
in the spray; therefore it will be found more economical to invest 
in a machine that will apply at the same time a remedy for both 
insects and fungus diseases. Spray will stick to the plants 
much longer than the powder and may be applied at any time of 
day regardless of dew and wind. 


The Comet Powder Gun. 


The Comet Powder Gun, manufactured by the Comet Manufac- 
turing Company, New Haven, Conn., differs from the Leggett in 
that the powder is put in a revolving reservoir. The whirling 
motion throws the powder out of small adjustable openings, 
where it is caught by the air current from the fan and is blown 
out of the tube in a continuous stream. This gun is somewhat 
larger and heavier than the Leggett and of about the same ca- 
pacity. It does good work and may be used for all purposes 
for which the Leggett is used. 


Spangler’s Paris Green and Fertilizer Distributor. 


Spangler’s Paris Green and Fertilizer Distributor is manufac- 
tured by J. W. Spangler, York, Penn. List price, $20. See fig. 
16.. This is a machine that applies Paris green in the dry 
form, or when desired, it may be used for broadcasting fertilizers. 

It consists of two hoppers for holding the poison or fertilizer, 
mounted on a light steel frame. The wheels are arranged to 
track each other like a bicycle. Two swinging legs prevent the 
machine from toppling over when not in motion. It is drawn by 
one horse and guided by the driver with handles similar to a 
cultivator. The hoppers may be moved up or down on the 
framework to suit plants of different heights, and with a lever 

| 88 
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the driver can move the hoppers out or in, as may be required, 
while the machine is in motion. Adjustable slides in the bottom 
of the hoppers permit the material to fall on rapidly revolving 
disks, so that it is distributed equally in all directions. 



































Fia. 16.— The Spangler Paris Green and Fertilizer Distributer. 

This machine does fairly good work on still days. When 
applying poison to plants a funnel-shaped fender is clamped 
around the disks, thus preventing undue waste of material. 
Disks of different sizes, as shown at the bottom of the cut, are 
furnished, so that in applying fertilizers it is claimed to distribute 
over a space varying from four inches to six or eight feet in 
width. 

A Home-Mapr Orcuarp SpRAYER. 

One of the best spraying outfits for extensive orchards that we 
have seen consists of a tank or cask, holding from 150 to 200 
gallons placed on a wagon in an upright position as shown in 
Plate V. (See page 701.) A sprocket wheel clamped to the 
spokes of one of the rear wheels of the wagon gives motion to the 
agitator. The hand force pump —in this case a CaswellNo. 2— 
is bolted to the wagon frame in front of the tank. The suction 
pipe enters the tank from the top, as it should. Two leads of 
hose are used; at the end of each hose is a metal Y, the ends of 
which are about 18 inches apart and are furnished with Vermorel 
nozzles. 

When spraying small trees, such as plums and cherries, that - 
have been kept well headed in, one side of one row is sprayed at 
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atime. The wagon is kept slowly moving; the driver directs the 
spray from his two nozzles at the lower branches, while a man 
in the rear standing ona platform is able to reach the uppcr 
part of the tree. A third man is required to work the pump. 
In spraying larger trees it is, of course, necessary to stop at each 
tree, and the hose should be provided with bamboo extensions. 

An outfit like the above is easily and cheaply rigged up and 
will be found to be more satisfactory for this work than the 
expensive power machines. 

Pomps. 


For the ordinary orchardist some form of a hand force pump 
mounted on a tank or barrel drawn in a wagon serves his pur- 
pose best. The pumps for spraying copper compounds should be 
made of brass or be brass lined, otherwise they soon become cor- 
roded. They should havea double discharge, as two leads of 
hose are usually needed. Many good pumps are on the market, 
and it would be difficult to say which is best. 

For convenience of discussion, pumps that are used in spraying 
may be divided into suction, displacement, rotary and semi-rotary 
pumps. ' 

In suction pumps the piston head is commonly packed with 
commercial packing, which needs to be frequently replaced. 
As the packing begins to wear, the gritty particles of the spray 
mixture work into it, causing it to become stiff and harsh. Care 
should be taken to change it before it gets in this condition. 
If-allowed to remain, the cap must be screwed down tightly 
to prevent leaking, which causes the pump to work hard, while 
the gritty plunger cuts the cylinder and soon wears it out. If 
the valves are rubber balls they should be replaced with marbles 
when spraying kerosene emulsion, as the kerosene causes the 
rubber to swell so that the balls can not move. This style of 
pump does good work when properly taken care of. The piston 
and valves are hard to get at, and it is a question whether the 
time necessary to keep them in order will offset the higher price 
that must be paid for a pump in which this constant attention is 
not necessary. 

In displacement pumps the plunger displaces its own volume of 
liquid. In the later patterns the valves are on the outside and 
can be gotten at by simply unscrewing the cap, without taking 
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the pump apart. These pumps work somewhat harder than the 
common suction pump. The Caswell, No. 2 (see fig. 17), manu- 
factured by the Caswell Sprayer Co., Sandusky, O., is a type 
of this style of pumps. It gave good satisfaction at this Station 
the past year. The pump handle is so arranged that the weight 
of the body can be thrown on both forward and backward strokes, 
which makes the labor much easier than when the motion of the 
arms alone can be used. 

Rotary pumps are used principally on power machines. They 
are very compact and require but little room, and the awkward 
motion of the crank and crank shaft is done away with. Another 
great advantage they have over plunger pumps is that they 
require no packing whatever. When used for hand pumps they 
are worked with a crank. They are very satisfactory as long as 
the adjustments fit closely, but the parts soon wear, no matter 
what they are made of. 

A semi-rotary pump consists of a. cylinder in which is a closely 





















































































































































——— — 


Fig. 18— The Gould Clock Pump. 
fitting, double wing, oscillating piston, with a brass valve on each 
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wing. The piston is operated by means of a lever, which may be 

























































































































































































Fie. 17.— The Caswell Pump, No 2. 
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PLATE V.— A Good Kind of Agitator. 
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worked from either a horizontal or vertical position. Like the 
rotary pumps, no packing is used, and they are open to the 
same objections. They do excellent work, while the adjust- 
ments fit closely, but they are soon worn out. When purchasing 
either a rotary or semi-rotary pump, only those should be 
selected that are made entirely of brass. In those that are 
advertised as having brass working parts, the cylinder is made 
of cast iron, which will soon rust, causing the working parts 
to wear out rapidly. The ‘Clock” semi-rotary pump, illus- 
trated in figure 18, manufactured by the Gould’s Manufacturing 
Co., Seneca Falls, N. Y., was used with satisfactory results at this 
Station during the past season. 


AGITATORS. 


In applying either Bordeaux mixture or Paris green it is very 
necessary that the liquid be thoroughly stirred in order to insure 
uniform strength in the application, otherwise the copper com- 
pounds and Paris green will settle to the bottom of the tank. 
Experience has shown that agitating by means of a hose return- 
ing a stream tothe bottom of the tank is unsatisfactory. A 
wooden dash or paddle may be usually fitted to the pump some- 
thing after the manner shown in Plate V,so that with every stroke 
of the pump it may stir the mixture. When necessary, as for 
instance after the tank has been standing still for a few minutes 
this agitator may be supplemented by stirring the mixture thor- 
oughly with a stick. 

The agitator is found to be one of the weak points in most 
power sprayers now on the market. In testing sprayers the past 
season particular attention was given to the various stirring de- 
vices, and in nearly every case they were found to be unsatisfac- 
tory. The best agitator that we have seen was a home-made 
affair, simple in construction, but doing very effectual work. The 
illustration in Plate V explains itself. The tank is placed in an 
upright position. A crank-shaft with a fairly long stroke causes 
an up and down churning motion of the agitator. This is geared 
so as t» run whenever the wagon is in motion, thus keeping the 
liquid in a constant state of violent agitation. 


| Nozzuxes. 


In recent years many good nozzles for applying fungicides ard 
insecticides have been devised, but it is generaly conceded that, 
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for the application of Bordeaux mixture, nothing has yet been 
found that equals the Vermorel. Various forms of this nozzle 
are on the market, some of which have no joint between the 
nozzle chamber and the elbow. Occasionally some obstruction 
lodges between the elbow and the nozzle chamber, and, therefore, 
it is better to select those forms of the Vermorel which have a 
joint at this place, sothat the part containing the nozzle cham- 
ber may be easily separated from the rest of the nozzle and any 
obstruction removed. 

There is great difference in the sprays thrown by Vermorels of 
different patterns. The size of the orifice, the form of the bevel 
around it, and whetker it is cut on the inside or outside of the 
cap, seems to have a great influence on the character of the spray. 
Nozzles that give the widest spread to the spray as soon as it 
leaves the orifice, throw the finest spray, and are preferable for 
most kinds of work. Occasionally Vermorels will be found that 
are not satisfactory. A change of caps will often improve them, 
and they should not be thrown aside as worthless until this has 
been tried. These nozzles are not patented, so may be manufac- 
tured by any one. The style illustrated in Plate VI has given 
the best satisfaction at this Station. 

The Vermorel nozzle is capable of giving an exceedingly fine 
spray, which is most desirable, but it can throw the spray but a 
few feet beyond the nozzle. Its best work is probably done at a 
distance of from two to four feet from the nozzle’s orifice. Some 
manufacturers have endeavored to make a Vermorel that would 
throw the spray to a greater distance; in this they have been 
only partially successful, and always at the expense of the fine- 
ness of the spray. It is readily seen that in treating very large 
trees this nozzle must in some way be lifted into the branches. 
To meet this want the “ bamboo extension” was devised. 


Bamsoo EXTENSION. 


The bamboo extension has been in use for several years in 
spraying orchards. It consists of a three-eighths inch brass tube 
inside of a bamboo pole. To the lower end is attached a coupling 
by means of which it is joined to the discharge hose of the pump. 
A stop-cock at this end permits the operator to shut off the spray 


























PLATE VI.— The Best Form of Vermo el Nozzle. ' 
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readily whenever he chooses to do so. To the other extremity 
of the bamboo extension the nozzle is attached. The extensions 
are usually from six to eight feet long so that when the operator 
stands in a wagon he can with the Vermorel nozzle satisfactorily 
spray branches from 15 to 20 feet from the ground. 

Instead of the bamboo, three-eighths inch gas pipe with a 
nozzle and the proper couplings may be used, or the hose may be 
fastened to a pole and thus the nozzle can be lifted up among the 
branches of tall trees, but where large orchards are to be treated 
it is best to use the bamboo extensions. Spraying is hard work 
even with the best of appliances and the use of clumsy apparatus 
will not be economical in large orchards. 


SUMMARY. 


1. Spraying pays when intelligently done. 

2. Great improvements have been made in spraying machinery 
in recent years, but better machines are needed. 

3. For potatoes and tomatoes a nozzle is needed that can be 
lowered between the rows and directed so as to spray up through 
the vines. 

4, The knapsack sprayer is almost indispensable. 

5. For extensive growers a sprayer of large capacity is 
necessary. 

6. Pumps used for spraying should either be made entirely of 
brass or be brass lined. 

7. In pumps that have a packed piston-head the packing should 
be frequently changed. 

8. Hand-pumps should be constructed soas to admit of the use 
of the weight of the body on the handle when working them. 

9. Rotary and semi-rotary pumps do good work while in repair. 

10. In any sprayer the suction-pipe should enter the tank at 
the top. 

11. Spray is more intelligently applied with Vermorel nozzles 
than with disk machines. 

12. The form of Vermorel nozzle illustrated in Plate VI does 
the best work. 

13. The agitator is one of the most important parts of a Purey er, 
but as usually made is very unsatisfactory. 

1t. The best form of agitators work up and down in an upright 
tank like a churn-dash. 
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15. Power machines are not practical for spraying orchards. 

16. In spraying large trees bamboo extensions should be used. 

17. Each person should select a sprayer that is suited to his 
particular needs. 

18. The same sprayer should not be expected to do all kinds of 
work with equal satisfaction. 

19. No liquid has as yet been found that is satisfactory for 
killing insects that feed on cabbage. 

20. Hand Paris green sifters are effective for poisoning worms 
(larvee) that feed on cabbage. 

21. Poison in the dry form is best to use against some insects. 
For applying this and for distributing sulphur eit tobacco dust in 
greenhouses the powder guns are useful. 


Borpgaux Mixture. 


Bordeaux mixture is made by dissolving four pounds of pulver 
ized copper sulphate in from half to two-thirds of a barrel of cold 
water. The necessary amount of fresh slaked lime is then poured 
into the barrel in the form of a thin whitewash and the whole 
mixture diluted to 45 gallons. The copper sulphate will dis- 
solve more readily if it is suspended near the upper surface of the 
water. A basket or coarse sacking may conveniently be used for 
this purpose. If the solution is wanted at once hot water may be 
used to dissolve the copper sulphate since it dissolves more quickly 
in hot water than in cold. It should never be dissolved in iron 
vessels. This formula is best for general use, but for potatoes the 
mixture should be stronger, using one pound of copper sulphate 
to make seven gallons of the mixture. 


Weighing and Straining the Lime. 


When the mixture is used in power spraying machines with sta- 
tionary nozzles it should be run through a sieve so as to take out 
all particles that might clog the nozzles. When hand pumps are 
used straining will not be necessary if care is used, in pouring the 
lime. 

The amount of lime necessary to form the Bordeaux mixture 
was formerly determined by weighing, using two-thirds as much 
lime as copper sulphate, but by means of the potassium ferro- 
cyanide test the necessity of weighing the lime is now obviated. 
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Potassium Ferrocyanide .Test. 


Pour the lime into the copper sulphate solution, stir the mix- 
ture thoroughly and then add a drop of the potassium ferro- 
cyanide. If enough lime has been added the drop will not change 
color when it strikes the mixture, otherwise it will immediately 
change to a dark reddish brown color. More lime must then be 
added till the potassium ferrocyanide does not change color 
when dropped into the mixture. A little more lime should be 
added after this test shows no color, as it sometimes happens if 
the mixture has not been thoroughly stirred, that some of the 
copper sulphate in the bottom of the barrel has not yet been 
precipitated, while at the surface the mixture shows no color 
when the test is applied; so it occasionally happens that after 
the mixture has been standing a few minutes the potassium ferro- 
cyanide will again give the dark color, showing that not enough 
lime had been used. 

The potassium ferrocyanide, also known as the yellow prussi- 
ate of potash, is a poisonous substance. It isa yellow salt which 
readily dissolves in water and a solution may conveniently be 
kept on hand ina small bottle. The commercial form of the pot- 
assium ferrocyanide may be used. A few cents should purchase 
enough to last through the season. 


' Excess of Lime. 


It is important that enough lime be added, otherwise the mix- 
ture may injure the foliage, while an excess of lime will not harm 
the foliage. 


KerRosEngE EMULSION. 


Kerosene emulsion is made by dissolving one-half pound of 
common soap or whale oil soap in one gallon of soft water. Heat 
the mixture and when boiling hot remove it from near the fire 
and add it to two gallons of kerosene. The whole is now thor- 
oughly mixed by pumping continuously through a small force 
pump for about five minutes. Mix until the ingredients form a 
creamy mass that becomes thick when cool and from which the 
oil does not separate. When using on foliage dilute with from 
10 to 15 parts of water ; when used as a winter treatment it may 
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be applied as strong as one part of the mixture} to four parts 
of water. This emulsion is used to kill insects that have 
sucking mouth parts; it is not a poison but kills by 
contact. 

When applying the mixture with pumps that have rubber balls 
for valves, it must not be forgotten to replace the balls with 
marbles. 

Paris GREEN. 


Paris green is used to poison insects that have biting mouth parts. 
It may be applied either in the dry form or in a spray. When 
the spray is used the Paris green may be combined with Bor- 
deaux mixture, or it may be applied, mixed with water. In either 
case the same amount of poison is used. For pomaceous fruits 
one pound of Paris green to 150 or 200 gallons is commonly used. 
For stone fruits the mixture should be weaker, using one pound 
of Paris green to 250 or 300 gallons. When used with water, two 
pounds of fresh slaked lime must be added for each pound of 
Paris green, to prevent injury to the foliage. 
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Squashes, melons and cucumbers are grown to a considerable 
extent in all sections of the State, especially on Long Island and 
in the vicinity of New York city, where they form very import- 
ant crops. The insect enemies of these crops are numerous and 
destructive, and in recent years especially growers have been seri- 
ously embarrassed by them. 

- Asparagus, also, is a crop of much importance throughout the 
State, and especially in the localities above mentioned. The 
asparagus beetle is one of the chief enemies of this vegetable and, 
although it has been known and dreaded in the southeastern 
portion of the State for many years past, but comparatively lit- 
tle success has yet attended the many efforts of careful growers 
in these localities to subdue it. 

Owing to the fact that the entomological work on Long Island 
was undertaken very late in the season (July 23) and because of 
unavoidable hindrances to its active prosecution, it has not been 
possible to make a thorough investigation of the work and habits 
of these insects as they occur on the island. But inasmuch as 
these insects are not new to science, and because of the demand 
for a popular report concerning the best preventive methods and 
remedies for them now known, the following aecounts of their 
life-histories and suggestions as to remedial measures have been 
collated. 

The following pages contain brief accounts of the life-histories 
and habits of some of the most important insect enemies of the 
crops above mentioned, together with suggestions and recom- 
mendations as to the best methods of controlling these pests. 
Under the circumstances some of the remarks as to remedial 
measures can only be suggestive rather than conclusive. 
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The Station will be glad to jhear at any time from those who 
wish aid or information, and it is especially desired that all insect 
outbreaks of a serious nature be reported at once, and, when 
possible, the report accompanied by specimens of the insects and 
injured plants. When insects are to,be sent by mail, they should 
be put in a strong, securely fastened box. An ordinary baking 
powder can, the cover of which has been perforated with small 
holes,'makes a good mailing case. Letters and specimens should 
be addressed to Dr. Peter Collier, Geneva, N. Y. 


1. Some Insects Injurious to Squash, Melon 
and Cucumber Vines. 


THE SQUASH-BUG. 
(Anasa tristis, De Geer.) 


The squash-bug is probably very well known to most Long 
Island farmers, as it has been unusually abundant on all parts of 
the island for several years past, and especially during the past 
season. Indeed, it is safe to say that this insect is known to 
almost every one, for it may be found at any time of the year, 
either sucking the sap from the vines in the garden or hidden 
away during the winter months under some board or in the wood 
pile or beneath almost any rubbish that will afford protection 
from the cold winter winds. The full grown bug is about five- 
eighths of an inch long, blackish brown in color above and dull 
ochre yellow beneath. When roughly handled or suddenly dis- 
turbed it emits a disgusting odor, which has given it the rather 
undignified name of “stink bug.” 

This insect is an old and well-known pest to growers of squashes 
and other cucurbits. It is found throughout the United States, 
and when occurring in large numbers is to be much dreaded. In 
some localities on Long Island its work is considered at times to 
be almost as serious as that of the squash-vine borer. Its ravages 
on the island this past year, especially in the vicinity of Brooklyn, 
have been unusually severe. In this locality squashes are grown 
in abundance, forming one of the main crops. 

The squash-bug belongs to one of the largest orders of insects, 
which includes more than 10,000 species found in the United 
States. To this group belong many of our most serious insect 
pests, including the plant lice and scale insects. They are 
known as true bugs, and are designated by the term Hemiptera. 
The Hemiptera are partially characterized by the mouth parts being 
modified so as to forma more or less slender beak by means of 
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which the tissue of the host is punctured and the liquid on which 
they feed is sucked from beneath. Fig. 6, Plate I, is a side view 
of the head and beak of a squash-bug. When at rest the beak is 
- drawn up and lies along the under side of the head and thorax. 
Although usually preferring squash vines this insect is not 
infrequently found attacking melon and pumpkin vines. The bugs 
puncture the tissue with their stout beaks, inject a drop of poison- 
ous saliva and suck the sap. The poison causes the tissue in the 
vicinity of the puncture to wilt and finally die, thus causing 
much more harm than the mere loss of sap. Nearly all parts of 
the plant are liable to attack. Even the fruit does not escape, 
and the bugs are frequently found, on young vines especially, 
attacking the roots just below the surface of the ground. 


Life-History. 

Although the life-history and habits of the squash-bug are 
generally well known a few words on the subjects, both descrip- 
tive and otherwise, will not be out of place here. In the fall the 
bugs leave the vines and seek shelter under any rubbish at hand 
or between the boards of barns, sheds or other outbuildings. 
Here they remain during the winter. In the spring the survivors 
come forth usually about the middle or last of June. The females. 
deposit their eggs usually on the under side of the leaf, but 
occasionally on the upper surface as well. They are as a rule 
deposited in groups of from three or four to many times that 
number, and are securely stuck to the leaf by a gummy substance. 
The eggs are not very large, being only about .04 of an inch in 
length. ‘They are dull red incolor and to the unaided eye appear 
smooth and shiny. When viewed from above they are seen to be 
oblong and slightly flattened on two sides. Fig. 1, Plate I, shows. 
different views of these eggs as they appear when detached from 
the leaf. In about 10 days the eggs hatch. 

The young bugs resemble the parents in general appearance: 
except that their wings are not yet developed. They are also 
somewhat broader in proportion and the antennz, which are very 
dark brown in color, are comparatively large. The thorax and 
wing scales are dark while the abdomen is of a pale ash color. 
As they grow older they increase in size, shedding their skins, or 
molting, from time to time and becoming more oval and of a dull 





Puiate I.— The Squash Bug. 


1.— Eggs; greatly enlarged. 2.— Young bug, after second malt, 3 and 4.— Same, 
more fully developed. 5— Adult. 6.— Head and beak, side 
view. Enlarged. (Original.) 
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ochre yellow beneath. Atthe time of the last molt the upper 
surface of the abdomen becomes more or less depressed and the 
fully-developed wings appear. Plate I shows the squash-bug in 
different stages of development. It may also be added that squash- 
bugs feed at night asa rule, coming forth from their hiding places. 
about dusk and remaining on the vines during the night. Dur- 
ing the day they usually hide on the under side of the leaves. 
Several broods appear during the season. Unhatched eggs were 
found on squash vines in a field at New Lots, L. I., as late as. 
September 10 and very young bugs the 1st of October. 


Remedies. 


“ An ounce of prevention is wortha pound of cure” in this case 
especially, for when squash-bugs once get well started in a field 
1t is almost impossible to get rid of them. Insecticides are as a 
rule of but little value. Poisons would be of no use as the insect 
does not bite the tissue but sucks the sap from beneath the surface. 
There are few odors more offensive than that emitted by this. 
“old timer sinner,” and a repellant that would drive a more 
respectable bug away will have little or no effect upon this one. 
So far as has been observed, those farmers on Long Island who 
have succeeded best in combatting this pest are those who do not 
allow any rubbish to accumulate on or near their squash fields. 
Clean culture is always embarrassing to the squash-bug. 

Several farmers have asked with regard to the value of kerosene 
emulsion, insect powder, etc., as remedies for the squash-bug. 

As before stated, insecticides and repellants are generally con- 
sidered of but little value in this case. However, the following 
account of experiments and observations may be of interest : 

Early in September a field of squashes in the vicinity of 
Brooklyn was found to be badly infested by this insect. 
The patch was a small one and nearly surrcunded by a dense 
growth of weeds and underbrush. A large rubbish pile in the 
immediate vicinity had evidently furnished shelter for the hyber- 
nating bugs during the winter. They had gathered there in great 
numbers and were found in all stages of development. The bugs 
had evidently commenced at the east end of the patch near where 
the rubbish pile lay, and had up to that time totally destroyed 
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every vine on that half of the field. All that was left to indicate 
that vines had ever been there were a few withered stalks and 
occasionally a half-grown, rotting fruit. By the Ist of October, 
nearly every vine had been destroyed. Along the line of attack 
which stretched almost straight across the patch from north to 
south the bugs were so thick one could hardly step on the ground 
without destroying very many of them. Although great num- 
bers were on the ground in sheltered places and on the under- 
sides of the vines, many were found congregated in groups on 
the under, and frequently on the upper surface of the leaves; 
especially those that had begun to wilt. Eggs were found in 
abundance early in September and young bugs as late as the 
Ist of October. Plate IL is from a photograph taken in this 
field. 

Owing to the great number of insects present and the 
different stages represented, this field furnished a very good 
opportunity for testing the effect of bisulphide of carbon upon 
the pests. Accordingly two fluid ounces of the carbon were 
poured into a shallow dish and placed near a fallen and withered 
leaf upon which were numerous squash-bugs of all sizes. A large 
sheet-iron bucket, which happened to be near at hand, about 
three feet across the top, was inverted over the whole and the 
edges forced into the ground to prevent the circulation of air. 
At the end of half an hour the bucket was removed and about 
50 bugs which were nearest the dish were apparently dead. 
Twenty-five of them, the older ones, revived soon after being 
exposed to the air. The carbon was only partially evaporated. 
Subsequent experiments, both in the field and laboratory, showed 
that a much less amount of carbon is sufficient but that the 
insects should be exposed to its fumes for a much longer time. 
- The young bugs are much more susceptible than the mature 
insects The weather was cool with a stiff breeze blowing. On 
a warm day the liquid would have evaporated more rapidly and 
thus been more effective. 

The experiment with pyrethrum powder was as follows: A 
badly-infested portion of the patch was selected and the powder 
applied full strength. A Leggett powder gun was used, and 
both young and old bugs were thoroughly dusted and, in some 
cases, completely covered. Although at first somewhat disturbed 





PLATE IT,— Squash bugs on withered leaf, (From photograph.) 
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by the powder, they were quiet again in an hour. The 
day was warm and bright, with little or no breeze to blow the 
powder away. Two days later the same spot was visited and, 
as was expected, the bugs appeared to be undisturbed. 

A similar section was sprayed with kerosene emulsion. The 
emulsion was made by dissolving a bar of hard soap (about three- 
fourths of a pound*) in a gallon of boiling water. As soon as. 
the soap was thoroughly dissolved the solution was removed from 
the fire and, while hot, two gallons of kerosene oil added. The 
mixture was then violently agitated by pumping through a small 
force pump back into itself. This was continued for about five 
minutes, when the mixture assumed a thick creamy consistency. 
This is called the standard emulsion, and may be diluted at once 
with cold water or set away in a cool place. It will keep for 
some time, becoming thick and of the appearance of thick milk. 
When in this condition it should be heated before being diluted. 
This standard emulsion was diluted with four parts of water and 
the mixture applied in a fine spray by means of a knapsack 
sprayer and Vermorel nozzle. The young bugs succumbed 
almost immediately, those half grown not until some time later, 
and the mature bugs were apparently not affected. In half an 
hour, however, nearly all the insects that the spray had touched 
were (lead. The vines did not appear to be injured until several 
days later, when they were again visited just after a heavy rain 
-and were found to be much wilted. Another application of the 
emulsion, diluted with six parts of water, destroyed the young 
bugs only. And it was found at another time that the emulsion, 
diluted with nine parts of water, was fatal to young bugs, but. 
seldom affected the adults. 

The bisulphide of carbon and kerosene emulsion remedies. 
would hardly be practical, except in certain cases, and the pyre- 
thum powder not at all. The bisulphide of carbon could be 
applied in the spring when the young vines are being attacked by 
the newly hatched insects. Any tight covering sufficiently large 
to cover the vines should be placed over the hill, and a very little 
bisulphide in a shallow dish placed under it and allowed to remain 
for an hour or two. It is hoped that some experiments of this kind. 
may be tried inthespring. Kerosene emulsion applied in a spray 


* One-half pound of soap to a gallon of water is usually considered sufficient. 
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would not be likely to injure the vines, if used not stronger than 
one part of the emulsion to from seven to nine parts of water. 

Prof. J. B. Smiths, * of the New Jersey Agricultural Experi- 
ment Station, recommends taking out and destroying the vines 
just as soon as the crop is off, or better yet, plowing the vines 
under in the fall, thus destroying every shelter for the bugs. Dr. 
J. A. Lintnert recommends placing bits of boards, chips, pieces of 
wood, etc., near the hills to serve as traps. The bugs will crawl 
under these during the day and may be easily captured and 
killed. He also suggests that leaves be stripped from the lower 
part of the vines and spread on the ground beneath. The bugs 
are particularly fond of the juices of wilted leaves and will 
accumulate under them in great numbers. These traps should be 
examined daily and the insects caught and destroyed. This 
may prove a great deal of work and would certainly be more 
practical on small fields than on large ones, but,it should be 
borne in mind that insect pests, and especially such pernicious 
ones as the squash-bug, can not be effectually checked without 
persistent and systematic effort. In those localities especially 
where the squash-bugs were numerous this past summer, their 
appearance should be watched for next spring and the first bugs 
caught and destroyed. . It will not pay to wait until the middle 
summer before beginning operations ; the young vines especially _ 
should be carefully examined for eggs which are easily recognized 
and should be destroyed. These preventive measures in the 
spring, together,;with the clearing away of rubbish and plowing 
in the fall, will do:much to check the work of this insect. 

From the above we may summarize thus as to remedies: 

1. When confined under a tight covering and exposed to 
bisulphide of carbon, squash-bugs are killed by it. Young bugs, 
those less than half-grown, are much more susceptible than mature ~ 
ones. 
¥. Pyrethrum powder is not practical as a remedy against the 
squash-bug. | 

3. Although kerosene emulsion will kill the old bugs if applied 


at a strength of one pint of the emulsion to four parts or 
water, it is not a practical remedy except in severe cases, as the 


* Report of the Ent. Dept. N. J. Agr’l Exp. Sta., 1892, p. 490. 
+ Eighth Annual Report on the Injurious and ‘Other Insects of the State of New York for 
the year 1891, p. 206. 
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emulsion of this strength would endanger the plant. The emul- 
sion may be used with safety, however, at a strength of one part 
of the emulsion to nine parts of water, and at this strength 
will kill the young bugs. 

4, The squash field should be free from rubbish and anor be 
cleaned up and plowed in the fall. 

5. Bits of boards, chips, squash leaves, etc., placed underneath 
the vines make good traps. They should be examined daily and 
the bugs destroyed. 

6. In the early spring pick the old bugs from the vines and 
destroy them. | 


Tue SeuasH Vine Borer. 
(Mellitra ceto, Westw.) 


Of late years the squash vine borer has become an unusually 
well-known pest in all parts of the State and especially on Long 
Island and in the vicinity of New York city. Although not 
feeding above ground, its presence is plainly indicated by the 
appearance of the affected vines, which at first turn to a very 
light shade of green and then suddenly wilt and finally wither 
and die. As hereafter explained, the adult is but indirectly the 
cause of this condition of the vines, as the injury is done by the 
immature form only. In this stage it has proved}to be one of 
the most destructive pests of the past season. Under date of 
August 9, Mr. William A. Fleet, of Cutchogue, L. L, writes: 
“The squash vine borer has been very plenty for several years, 
so much so that I have about given up trying to grow squashes, 
cucumbers and melons, except very late planted.” Mr. Fleet has 
evidently had much the same experience as many other growers. 

In the vicinity of Jamaica and Brooklyn the work of this 
insect was observed in a number of fields of squashes. As a rule 
from about one-third to one-half of the vines were found to be 
more or less affected, and from estimates made by careful grow- 
ers it is safe to say that nearly if not quite 50 per cent. of the 
crop of late squashes was destroyed by the work of this pest 
during the past season. Of the squashes, the borer seems to pre- 
fer the Hubbard and marrowfat varieties. Cucumber, melon 
and pumpkin vines are also liable to attack. 
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Unlike the squash-bug, this insect does its work of destruction 
in the larval* state only. In this case it is a fat, white, grub-like 
larva, which, when full grown, is about an inch long and has a 
dark-brown head. Plate ILI, Fig. 1, represents the larva, and Fig. 
2 the head and first segment, showing the peculiar V-shaped 
marking. The mature insect is not generally well known, as it 
is seldom seen except in the cool of the day —early morning 
and just at dusk, when they are somewhat sluggish. When 
once examined, however, this beautiful insect is not likely to be 
forgotten. One can hardly realize that sucha repulsive looking, 
clumsy grub could become such a spry, fairy-like moth. 

Although the colors are subject to more or less variation, the 
body is usually tawny brown, with five black spots on the upper 
side. The fore wings are brown, but have a greenish tinge. In 
shape they are long and narrow. The hind wings, being devoid 
of scales, except on the margins and veins, are transparent. 
They are shorter and broader than the fore wings. Plate III, 
Fig. 5, shows the mature moth. 

This insect belongs to the same order as the butterflies, des- 
ignated as Lepidoptera, and to the same family as the currant 
stem borer and peach-tree borer. The squash vine borer has 
long been known in the United States and was first described by 
Dr. Harris in 1828. It is within more recent years, however, 
that its work has attracted much attention. In his annual report 
for 1885, Dr. Lintner published an account of it in response to 
inquiries and requests from numerous New York farmers. To 
the unaccustomed eye these insects resemble bees and wasps and 
are often mistaken for them. 


Life-History. 


According to Rev. Mr. Hulst, as quoted by Dr. Lintner t+, who 
was one of the first observers of this insect on the island, “the _ 
moth appears shortly after July 1lst.t During the summer of 
1882 I captured some 30 specimens about a small bed of summer 
squashes in a neighbor’s garden. The moths fly during the day, 


*It may be well to note that the term larva is used to designate the first stage after the egg. 
Larvee are frequently incorrectly referred to as worms, ‘‘ Pupa,” that stage which immedi- 
ately follows the larva and ‘‘imago” or ‘‘adult”’ as the last stage or mature insect. 

+Second Annual Report on the Injurious and Other Insects of the Vine of the State of New 
York, p. 61. : 

+It is now known that this insect appears on Long Island frequently by the middle of June. 








PLATE II] — The Squash Vine Borer. 


Fig. 1— Larva. 2.— Head and first segment, showing V-shaped marking. 3.— Cocoon in 
which larva passes the winter. 4.—Same cut open, showing larva. All enlarged 
about one-half, with the exception of fiz. 2, whichis greatly enlarged. (Original.) 
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being the most active during the hottest sunshine and quiet in 
the early evening. * * * The female lays her eggs morning 
and afternoon, mostly on the stalk of the plant just below the 
ground. She extends her abdomen into the crack of the ground 
about the stem of the plant, and most of the eggs that I have 
seen were from one-fourth to half an inch below the surface. 
Often, however, they were observed a foot above the ground and 
in a few instances were observed upon the petioles of the leaves.” 
Later observers have noticed that in case of old plants the eggs 
are laid on almost any part. The moths remain about for some 
time, continuing to lay eggs, and have been found in the vicinity 
of Jamaica as late as September 1. 

The eggs are easily recognized. They are oval and of a dull 
red color. In about 10 or 15 days they hatch, and the young 
larve burrow almost, immediately into the stem or roots as the 
case may be. A single vine may harbor a number of larva, as 
high as 142 having been reported as found in one vine. They do 
not devour the tissue as much as would be at first supposed, but 
live within the plant in a mass of decay and excrement. 

In about four weeks the larve are full grown. The latter part 
of July* or first of August they begin leaving the vines to bury 
themselves in the ground, usually about three inches below the 
surface, where they spin tough silken cocoons, sometimes inter- 
woven with bits of the vine. In appearance the cocoons resemble 
oblong chunks of dirt. In this condition the larvae remain 
over winter, but do not usually change into the pupat state 
until a short time before emerging in the spring. The pupa 
cuts its way out of its’ prison by means of a chisel-like process 
on its head, and wiggles to the surface of the ground during the 
night, emerging in the morning as a mature moth. 


Remedies. 

As the larve live within the vines, except for a short time 
immediately after coming from the egg, the application of insec- 
ticides, however efficient in other cases, would be of little or no 
value here. 





* One half-grown larva was found October 10 in a field near Jamaica. It had not teft the 
vine. Other instances of finding them in the vines late in the fall are numerous. 

+See note, p. 720. By cutting through the tissue connecting the top and root of the plant 
they interfere with the growth of the vine, frequently causing it to suddenly wilt and die, as 
stated on a previous pagé. 91 
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In small gardens the practice of cutting the borers out as soon 
as the vines begin to show signs of injury, has been found to be 
a thorough and practical remedy. If the part is immediately 
covered with moist earth the vines do not seem to suffer injury 
from the wound. Some growers practice covering the base of 
the vine as far as the third or fourth joint to strengthen the 
growth. Mr. J. V. D. Walker, of Jamaica, L. I., who has closely 
observed the habits of this insect, was the first to recommend 
capturing and killing the moths as a practical remedy, especially 
in small fields. They may be found sitting on the leaves after. 
about six o’clock in the evening and before the sun is high in the 
morning, and as they are very sluggish at these times, may be — 
easily captured and killed. It would be necessary to repeat this 
operation many times, but a little labor spent in this way every 
day would materially lessen the number of eggs and hence the 
_ number of borers. The eggs, also, should be watched for and 
destroyed. . | 

Many farmers delay planting their late squashes as long as 
possible, without endangering the crop. The field should be fer- 
tilized heavily to give the vines a vigorous growth. From all 
appearances those farmers on Long Island who have had the best | 
success in combating this insect, are those who have watched 
for and destroyed eggs, larvz and moths, the moths being cap- 
tured as before suggested. This treatment must be persisted in, 
however, in order to be effectual. At present we are unable to 
mention any other preventive or remedial measures, as but little 
epportunity has been given for observation and none for experi- 
ment. 
Tue Borgat Lapy-srrp Brerie. 


(Epilachna borealis, Fabr.) 


The boreal lady-bird beetles appeared in great numbers on 
Long Island last summer. They were especially numerous in the 
vicinity of Glen Cove, but were also found in more or less abund- 
ance on the western half of the island. It is desired tocail special | 
attention to this beetle as it is becoming more and more abundant 
every year but is not generally recognized by the farmer. 

In some respects it is an insect of unusual interest. It belongs 
to a family of beetles which feed, both in larva and mature forms, 
on distinctively animal food, such as plant lice, and the eggs of — 
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other insects. By devouring these, as they do in great numbers, 

they are beneficial to the agriculturist and should be recognized as 
such. This particular species, however, has taken to vegetable 
food, and as it preys upon some of our most important crops and 
is increasing in abundance every year, it is likely to be a serious 
pest unless an effort is made to check it. The beetles above 
referred to are commonly known as lady-bird beetles and scien- 
tifically as the Coccinellide. 

_ The eggs are deposited in patches on the under side of the leaf 
and are easily recognized by their bright yellowcolor. Thelarve 
are slug-like in appearance, yellow in color and have black, 
branching spines. The beetles average nearly three-eighths of an 

inch in length, are almost as broad as long and very convex. In 
color they are bright yellowish brown, but have four black spots 
on the, thorax and seven on each wing cover (elytron), two of 
which are situated on the suture where | 
the wing covers join. Fig. 1 represents the 
adult. | 

The eggs hatch in about 12 days. 
The larve feed on the under surface of the 
leaves but do not eat clear through, while 
the adults feed on the upper surface, eat- 
ing off the outer portion in semi circular 
patches. The injured portion of the leaves 

soon wither, indicating where the insects 
have been. I have been unable to ascertain thus far how long 
the larvee feed and remain in the pupastate in this vicinity. Mr. 

Falconer, of Glen Cove, says that the beetles appear in that vicin- 
ity very suddenly, and usually in great numbers, doing consider- 
able damage, especially to squash and pumpkin vines. They are 
first seen apout the latter part of June. During the winter they 





Fia. 1.—The Boreal Ladybird 
Beetle. 


~. eonceal themselves in almost any place that will afford shelter, 


_ such as between the boards of outbuildings, under sticks, chunks 
_ of wood, shocks of corn, etc. 


: Remedies. 

. Early in summer they should be carefully watched for and 
promptly dealt with. Fortunately these insects feed openly, andas 
- they devour the tissue, the application of poisons, such as Paris 
* green or London purple, will have the desired effect. Either of 


> 
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these may be used at the rate of one pound of the poison to from 
150 to 200 gallons of water, adding two pounds of fresh slaked 
lime to prevent injury to the foliage. “Destroying the eggs, larva 
and adults early in the season especially, should not be neg- 
lected. 
Tue Meron Locss. 
(Aphis cucumeris, Forbes.) 


It has been impossible to ascertain definitely whether this in- 
sect has yet appeared in any considerable numbers on Long 
Island or not. It is, however, a well-known pest in New Jersey, 
although probably a new comer in the east. The melon louse 
was first described several years ago by Prof. S. A. Forbes of 
Illinois in his Twelfth Annual Report as Entomologist for that 
State, and is there characterized as “a minute, very sluggish, green 
or greenish-black insect, occurring in immense numbers from 
spring to late summer, on the under side of the leaves, and alse 





Fie. 2— Melon Louse, winged viviparous female. (After Prof. J. B. Smith ) 


upon the roots of muskmelons, cucumbers, squashes and other 
cucurbitaceous plants, causing the leaves to curl and shrivel and 
lose their color and greatly hindering the development of the 
plants.” As it has been impossible to ascertain the life-history of - 
this insect, as it occurs on Long Island, the matter will be left for 
future investigation. 

In all probability this is one of the insects which annually tax 
the farmer without his suspecting it. It is hoped that another 
season will reveal the truth of the matter. When abundant it 
is a serious pest to melon, citron and cucumber vines, and is not 
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infrequently found on pumpkin and squash vines as well. The 
insect itself is frequently spoken of, in common with the plant 
hice in general, as the “ green fly.” Strictly speaking, however; 
it is not a fly at all, but a true bug, belonging to the same order 
as the squash.bug.- Fig. 2 represents a winged viviparous female. 

These insects obtain their food in the same manner as the 
squash bug, that is, by puncturing the tissue and sucking the 
sap from beneath. As they are very small, it would at first seem 
that their work would not be sufficient to seriously injure the 
plant. This would be true were it not for the rapidity with 
which they reproduce. A single female will soon have a great 
number of offspring around her, and these; in turn, will very 
quickly reproduce, until an immense colony or number of colo- 
nies are formed. These little insects seem never to satisfy their 
hunger, but when gorged eject a drop of clear honey-dew from 
the anal opening and are again ready to renew the attack. Thus 
the plant suffers from thousands of minute punctures through 
which the sap is almost constantly flowing. A black fungus 
grows in this honey-dew, giving the leaves where the insects 
have congregated a blackened, unsightly appearance. 


Remedies. 


No suggestions as to remedies, based on field experiments, can 
be made at this time, as the work here was begun so late in the 
_ season that the insects had disappeared. It is desired that the 

appearance or suspected appearance of this insect on any part of 
the island will be reported at once to the entomologists of the 
Station. On badly affected vines a spray of kerosene emulsion, tf 
thoroughly applied, will prove effective in dislodging and destroy- 
ing the lice. The emulsion may be used at the rate of one part 
of the emulsion to from 12 to 15 parts of water. Owing to the 
curling of the leaves it is not an easy matter to reach the lice 
with a spray, and hence much pains should be taken to do the 
-work thoroughly. A knapsack sprayer has been found very con- 
yenient for such work as this. The sprayer referred to is manu” 
factured by W. & B. Douglas, of Middletown, Conn., and cost 
$10. Itis made of copper throughout, and is provided with an 
underspray nozzle by means of which the spray is directed to the 
underside of the leaf. Cheaper sprayers of a similar nature are 


on the market however. Whale oil soap is also recommended 
| : 
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and should be used with water at the rate of one pound of soap 
to six gallons of water, and applied in a spray in the same man- 
ner as the kerosene emulsion. In addition to this the vines should 
be frequently examined and the affected leaves plucked and 
destroyed. The above remedial measures are suggested because 
they have proved beneficial in dealing with other similar insects. 


Tue Srripep CucumBeR BEETLE. 
(Diabrotica vittata, Fabr.) 


This little yellow and black beetle has been very abundant on 
Long Island this past season. In the vicinity of New Lots, 
Jamaica and Queens it was found doing much damage to cucum- 
ber vines. It feeds freely on many other of the cucurbitaceous 
plants, however, and has been for some time a very troublesome 
pest in Michigan, Ohio, Iowa and other of the central and west-. 
ern States. | 

Although very generally known, I am 
inclined to think that this beetle is little 
suspected by Long Island farmers in gen- 
eral as being injurious. It belongs to a 
very large and important order of insects 
known as the Coleoptera, but to a differ- 
ent family from that to which the boreal 
lady-bird beetle belongs. The mature 
insect is not large, being only about one- 
fourth of an inch in length. It is yellow 
in color, with two black stripes running 
the whole length of each wing cover and . 
Fie.|3.— The Striped Cucumber a third one along the suture where the 

wing covers come together. The larvee 
are about two fifths of an inch long, very slender, white in color, 
with a brown head and obtuse proleg behind. Fig. 3 phd Sh oe 
the adult. 





Life-History and Habits. 


The beetles appear early in the spring and, for the time being, 
are to be found feeding on a great variety of plants. As soon 
as cucumber vines appear, however, they desert everything 
else and attack these, at times even burrowing into the ground ~ 
to meet the tender shoots. The eggs are said to be laid below 
the surface of the ground, usually on the roots of the host plant 


New Yorx AGRICULTURAL EXPERIMENT STATION. 427 


The larve attain full growth in about two weeks, when they 
go into the ground and form cocoons in which they remain 
about two weeks, emerging at the end of that time as the mature 
or beetle form. As the beetles were found very plenty quite late 
in the season, it is probable that there are more than two broods 
on Long Island. 

The latter part of September a careful search was made for 
Jarve in a badly infested field of cucumbers near New Lots, a 
suburb of Brooklyn. No larve were found but the beetles were 
very numerous and had almost destroyed the vines in patches all 
over the field. Probably one-fourth of the field was injured in 
this way. In one large spot near the center of the field the vines 
were withered and dried, but to all appearances the roots were 
solid and healthy, except for occasional evidences of previous 
work by the larve. At a previous visit to this patch only a. 
short time before but very few beetles were found. Shortly 
afterward about the same condition of things was observed in a 
garden near Queens, except that here the petals of the blossoms 
were badly eaten, and some of the blossoms were half full of the 
beetles which had gathered there to get the pollen, of which they 
are very fond. A small patch of pumpkin vines in the same 
vicinity was similarly invaded. Injury from the adult is not 
likely to be felt very much, after the vines are well started, 
unless they occur in great numbers. It is at this time, however, 
that the injury caused by the larva burrowing into the roots and 
stems is apparent as the vines begin to wilt and have a sickly 
appearance. 

From the above and similar observations, it is quite evident 
that this insect may prove a very serious pest and hence should 
be carefully watched for and promptly dealt with. 


Remedies. 

In some States extensive growers of cucumbers, melons, etc., 
practice starting their plants in frames or hot beds in order to 
give them a chance to get well under way before being exposed 
to the attacks of the beetle. Others protect the hills by covering 
them with screens or netting of some kind so as to keep the 
beetles away from the young vines. Very good plant protectors 
of this kind are manufactured by Messrs. Sherman and Crouch, 


/ 
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of Sidney, N. Y. The protectors are made of cloth supported 
by light wooden frames and cost but a few cents each. They 
have given good satisfaction at this Station. 

As soon as the vines are uncovered, however, they should be 
sprayed with either London purple or Paris green, using, as 
before directed, one pound of the poison to about 150 to 200 gal- 
lons of water with the addition of two pounds of fresh-slaked lime. 
If it is preferred the poison may be applied dry, being mixed 
with plaster, air-slaked lime or flour, at the rate of one part 
by weight of the poison to about 20 parts of plaster or other 
substance used. In cases where the insects continue to appear 
in unusual numbers the application of the. poison should be 
repeated several times. Much pains ought to be taken and the 
work done thoroughly. Tobacco dust, when applied liberally and 
presistently on the hills and vines, has been found effective in 
keeping the beetles away. Air-slaked lime also is recommended 
and should be applied in the same manner.as the tobacco dust. 


on 





PLatse IV.— The Asparagus Beetle. 


Fig. 1.— Spray of young asparagus showing eggs and you~glarva. 2.— Eggs, 
greatly enlarged 3-— Larva, and 4— Adult, both enlarged; 
natura: length about one-half inch. 5.— Front 
tarsus, greatly enlarged. (Original ) 
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IJ. The Asparagus Beetle. 
(Crioceris asparagt, Linn.) 


For more than 30 years this insect has been a serious pest in 
the east, and seems to have selected Long Island and the vicinity 
of New York as a favorite feeding ground. Like many others 
of our insect pests, the asparagus beetle is not a native of this 
country, but was brought over from Europe, although from just 
what part is not positively known. European gardeners, how- 
ever, are said to be of the opinion that it was first known in 
Russia. Dr. Lintner, in his first annual report (p. 240), states that 
this insect was first noticed in this country at Astoria, L. I, in 
1859, but that the actual importation of the species was probably 
three or four years earlier. It was not confined to this section 
long, however, but spread rapidly over the western section of the 
island, and from there eastward until it is now found in great 
numbers from one end of the island to the other. In the vicinity 
of Jamaica and Queens it was especially abundant in 1894. The 
asparagus beetle is also found in the western part of the State, 
from which ‘section it was recently reported to the Station as 
being very abundant. It is also reported as having been found 
in Ohio and other of the central States. 

The eggs, which are of a dull blackish-brown color, are usually 
found attached to the plant in rows-of from two to five or six, 
The larvee are dull ash-gray with a dark colored head. When. 
full grown they measure, as arule, a little less than one-fourth of 
an inch in length and are largest toward the posterior end. The 
beetle although small, being about the same length as a full 
grown larva, are conspicuous for their bright markings. The 
head and antennez are shining black. The second joints of the 
latter are somewhat smaller than the remainder. The thorax is 
brick-red with two obscure black marks half way between the 
anterior and posterior margins. Each wing cover is dotted with 
nine rows of slight depressions and around each outer margin is an 

92 
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orange band which is broadest at the posterior border. Three 
lemon-yellow spots are conspicuous on each wing cover. There is 
considerable variation in these, however. The body beneath is 
black, also the legs, except for an orange-yellow ring at the base 
of each tibia andfemur. The ring is much broader in the former. 
Plate IV represents the insect in all stages from the egg to the 
adult with the exception of the pupa. Also the peculiar shape of 
the last tarsal joint. 

It may be of interest to note that the asparagus beetle belongs 
to the same family as the well-known striped cucumber beetle 
and the Colorado potato beetle. 


Life-History. 


The beetles may be found hibernating during the winter in 
various out-of-the-way places. As soon as the asparagus shoots 
are up in the spring the beetles appear and begin feeding on 
them, and the females deposit their eggs on the exposed portions 
of the shoots. According to Dr. Lintner* the eggs hatch in 
about eight days and the larve, which are very voracious eaters, 
are full grown in about 12 days. They then leave the plant and 
go into the ground to construct slight cocoons from which they 
emerge in about 10 days, thus taking about 30 days to complete 
the life cycle. Several broods appear during the season. The 
larvee and beetles are quite abundant near Queens August 4, and 
again in the same field they were observed soon after the 1st 
of September. As late as October a full-grown larva and several 
beetles were found at Glen Cove. Both larva and beetles being 
on a neglected seed-stem. 

Remedies, 


Although this insect feeds openly, it is still a very difficult one 
to handle, and, so far as I am able to learn, comparatively little 
success has yet attended all efforts to effectually control it. Mr. 
Fleet, of Cutchogue, L. 1, writes that the farmers in his vicinity 
use Paris green when the insects occur on their new beds. The 
poison may be mixed with lime or plaster and thoroughly dusted 
over the beds. In old beds where the asparagus is grown for 
market, this treatment is not recommended. 


*First Annual Report on the Injurious and Other Insects of the State of New York, p. 244. 
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Mr. Falconer, of Glen Cove, says that thefree application 
of lime to the affected beds is in general use in several localities 
on the island. One or two applications in a season have been 
found to be of much value. As a preventive measure he practices. 
cutting, carefully raking up and burning the old stalks each fall. 
This is not only consistent with clean culture but destroys the 
feeding ground for the fall brood. Especially is this true if the 
old stalks are cut as soon as the growing season is over. Un- 
fortunately many neglected asparagus beds are to be found on 
Long Island, thus aiding, to a certain extent at least, in the 
propagation and protection of this pest. This fall, in a neglected 
field of this kind near Queens, the stalks were observed to be 
“alive” with both larvee and beetles. 

Much relief is also afforded by cutting down the voung seed- 
lingsin the spring. Thus, as Dr. Lintner* has already noted, the 
females are forced to deposit their eggs on the young shoots. 
As these are cut almost daily for market the eggs of what would 
be the second brood are destroyed. 

As chickens are very fond of the beetles, many farmers allow 

them to run over their asparagus beds. This method is reported 
from several localities as being a very desirable one. 
. Asparagus grows wild on Long Island, thus affording food for 
the beetles when driven from the beds. In spite of this, however, 
the cleaning up of the beds in the fall, especially if the work is 
done uniformly by every asparagus grower, would do much to 
check the spread of this pest. Clean culture is always desirable 
and a freedom from rubbish on both farm and garden would do 
much toward subduing not only this but others of our insect 
enemies. 





*First Annual Report on the Injurious and Other Insects of the State of New York, page 246. 
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A Lecanium Scale Infesting Plum Trees in 
Western New York. 





In obedience to a summons from the Director of the Station, 
the Entomologist came to Geneva November 9, 1894, to study the 
life history and habits of the “Plum Scale” and to conduct a 
series of experiments with a view to determining a practical 
method of combatting this pest. 

The work has not yet progressed far enough to enable the 
Entomologist to give a detailed account of the life history and 
habits of this insect as a result of his own investigations. Only 
a brief outline of the experiments is herein given. 

The experiments were conducted in the orchards of Maxwell 
Brothers, of Geneva, and T. Smith & Sons, of Hector, N. Y., 
these gentlemen having kindly granted the use of a number of 
their trees for this purpose. 

* Insecticides used.— Thus far kerosene emulsion is the only 
insecticide used in these experiments, as it is considered here in 
the east to be one of the cheapest and best remedies for this class 
of insects. It is a powerful external irritant and is commonly 
used as an insecticide in cases where internal poisons can not be 
applied to advantage. 

As will be seen, the emulsion was used at strengths ranging 
from one part of the emulsion to four parts of water to one 
part of the emulsion to 15 parts of water; the object being to 
determine the strength necessary to kill the insects. 

Method of application.— The emulsion was applied in the 
form of a spray. No power sprayers were used in this work as 


*The emulsion was made in a similar manner to that described on page 413 of bulletin 750f ~ 
this Station. 


Reprort of Entomorogist or EXpPerImENtT STATION. 738 


it was found necessary to stop at each tree in order to do the 
work thoroughly. At Geneva a Clock pump and Vermorell 
nozzles were used. 

Number of applications. — Up to the time of writing, but one 
application of each strength has been made. 

Cost of material and amount used. — In figuring the cost of the 
emulsion, kerosene oil was valued at 6.6 cents per gallon (the 
price paid for it by the barrel at Hector) and soap at 4 cents 
apound. The cost of labor is not included. The great variation 
in the amount of emulsion used per tree is due, in part, to the 
size of the trees, but largely to the force of the wind. 

Experiments. — Experiment i. November 16, 1894, in Max- 
well Brothers’ orchard at Geneva, N. Y., 67 *11-year-old plum 
trees were sprayed with 444 gallons of kerosene emulsion diluted 
to one part of the emulsion to four parts of water. Only a light 
breeze was blowing, and hence but comparatively little of the 
emulsion was wasted. Cost per tree (for the emulsion only), 
.006 cent. In this and the following experiments the trees were 
drenched with the emulsion from the top to the ground. 

Experiment 2. November 17, 1894, in Maxwell Brothers’ 
orchard, 55 trees were sprayed with kerosene emulsion at a 
strength of one part of the emulsion to six parts of water. A 
strong northwest wind was blowing, and hence much of the 
emulsion was wasted. Cost per tree, .007 cent. 

Experiment 3. November 19, 1894, in Maxwell Brothers’ 
orchard, 45 trees were sprayed with kerosene and milk emulsion 
at a strength of one part of the emulsion to six parts of water. 
This was a very cold and windy day. The emulsion froze upon 
the trees almost immediately ; much of it was wasted. The cost 
was not figured in this experiment. 

The following experiments were conducted in the orchard of 
T. Smith & Sons, at Hector, N. Y. 

Experiment 4. November 22,1894, 69 trees weresprayed with 
125 gallons of kerosene emulsion at a strength of one part of the 
emulsion to six parts of water. Weather mild with but little 
wind. Cost per tree, .0135 cent. 

Experiment 5. November 22, 1894, 69 trees were sprayed with 
125 gallons of emulsion diluted with nine parts of water to one 


*All the trees sprayed in this orchard were 11 year-cld trees. 
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. of emulsion. Weather, same as in experiment 4. Cost per tree, 
-009 cent. 

Experiment 6. November 23, 1894, 85 trees were sprayed with 
150 gallons of kerosene emulsion diluted with 12 parts of 
water to one of emulsion. The weather was cold and very windy. 
Cost per tree, .006 cent. | 

Experiment 7. November 23, 1894, 71 trees were sprayed with 
150 gallons of kerosene emulsion diluted with four parts of water 
to one of emulsion. Weather same as experiment 6. Oost per 
tree, .021 cent. Owing to the wind much of the emulsion was 
wasted. 

Experiment 8. December 13, 1894, 150 trees were sprayed with 
150 gallons of kerosene emulsion diluted with 15 parts of water to 
one of emulsion. The weather was mild with but very little 
wind. Oost per tree, .003 cent. 

Nearly every tree sprayed both at Hector and Geneva were 
badly infested with the scale. The old mother scales were dead 
but the young larvez were hibernating in great numbers on the 
undersides of the twigs and in crevices in the bark of the trunks 
and large branches. 

We are unable at this time to determine what percentage of 
the scales were killed by the treatment, but it is expected thata 
more detailed account of the experiments together with results 
will be published in the fall. } , 











I. Insects Affecting Late Cabbage. 


INTRODUCTORY. 


All branches of industry and science have terms and names 
peculiar to themselves. This is especially true of Entomology. 
As the terms used in Entomology are liable to be confusing to 
persons who are not familiar with them, a brief explanation of 
some of those used in the following paper is given.* As a general 
rule, nearly all insects have four more or less distinct stages or 
periods in their life: rst, the eggs; second, the larva (grub 
worm, caterpiller, slug, maggot, etc.); therd, the pupa (cocoon and 
chrysalis, pupa case, resting stage, puparium, etc.); fourth, imago 
(adult, beetle, bug, butterfly, moth, wasp). , 

This report of insects infesting late cabbage treats of the follow- 
ing species : 

European Cabbage Butterfly (Prercs rape). 

Cabbage Plusia, or Cabbage Moth (Plusza brassice). 

Cabbage Plutella (Plutella cruciferarum). 

, Cabbage Aphis (Aphis brassice). 

Green fly (’hopalosiphum dranthi). 

Onion Thrips (Zhrips alii). 

Harlequin Cabbage Bug (Murganti histrionica). 

Zebra Caterpillar (Alamestra picta). 

Cabbage Pionea (P2onea rimosalis). 

_ Southern Cabbage Butterfly (Peris rape). 


THE EUROPEAN CABBAGE BUTTERFLY. 
Preris rape, Linn. 
(Ord. LeprpoprErA: Fam. Paprriionip*.) 
~ “The European cabbage butterfly,” or, as it is often called, 
“The Imported Cabbage-worm,” is too well known in the but- 
terfly and caterpillar stages to need a description. The egg is 
not so well known, and as the cocoon of one of the parasites* of 
_ this caterpillar is often mistaken for the egg, a figure of each is 





* Apantales glomeratas, 


93 
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given. (Figs. 1,2, Plate I.) Without exception this is the worst 
cabbage pest that market gardeners have to contend with. As 
is pretty well known, it was introduced into this country from 
Europe about 1857, and, like most of our foreign insects, increased 
very rapidly for a few years. This rapid increase was probably 
due, partially at least, to the fact that its native enemies were not 
imported with it; but as it crowded the American cabbage butter- 
fly to the wall, the enemies of the latter attacked it. In sections of 
the country where only one crop of cabbage is raised in a year, 
the parasites keep its numbers reduced so that it is not consid- 
ered a serious pest. In sections where two or three crops of cab- 
bage are raised every year it is still a formidable pest. Observa- 
tions on Long Island tne past fall have shown, however, that not 
more than one-tenth of the larve of the last broods reached 
maturity. Their numbers were not only reduced by parasitic 
enemies, but by a disease. 

Three broods a year of this insect are reported as far north as 
Vermont and Massachusetts. There are at least four broods on 
Long Island, if not five,in a year. The eggs and larvee have 
been found as lateas November 19. 

The damage, as estimated by a writer for the American Agri- 
culturist in 1870, was $1,000,000 in the vicinity of New York 


city. Although this was a rough estimate, it must be as much as 


that at the present date. 


Life-history. The egg which is shown at Fig. 1, Plate I, is 
deposited on the early cabbage and on mustard. The larva 
hatches from the egg in about six days. The first act, according 
to Dr, Fitch, is to devour the egg shell. It next spins for itself a 
silken: mat or web to which it can cling while feeding. These 
webs can be seen easier than the caterpillars as they glisten. 
Remedies should be applied at once. After feeding about 10 
days and molting three times the larve crawl to any dry rubbish 
or fence where they can change to pupe. They remain in the 
pupa stage about 12 days when the case splits along the back 
and the butterfly issues. The last brood is supposed to pass the 
winter in the pupa state, but from the number of young butter- 
flies seen pairing as late as November 10, it seems more than 
probable that these females will hide away in rubbish and survive 
the winter. the same as a number of our native butterflies do. — 
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Remedies. Curtis, in “ Farm Insects ;” Boisduval, in Entomo- 
logie Horticole; Duponchel, in “Iconograph of Caterpillars ;” 
Dr. Fitch, New York’s first State Entomologist, and in fact nearly 
all entomological writers since the time of those above named, 
recommend capturing the adult butterflies with a hand-net. 
This, in fact, seems to be the most practical preventive that can 
be used. If market gardeners would give a bounty of, say, 50 
cents per 100 for all cabbage butterflies caught between the 
Ist of March and the 1st of June, the money so invested would 
yield large returns by the end of the year. Each butterfly lays 
at least 100 eggs, probably 300; for the sake of an estimate sup- 
pose 100 eggs which survive to make adult butterflies, allowing 
that one-halfin each brood are males. Then, from one butter- 
fly, in the second brood there would be 2,5v0 ; in the third, 
125,000; and in the fourth brood, 625,000 female butterflies. If 
turnips, radishes, or some other plant of the mustard family that 
flowers early in the season were set on the borders of the 
cabbage field the butterflies could be caught on these and thus 
avoid the liability of injury to the cabbage plants by the boys 
chasing the butterflies over the field. 

Without doubt Paris green and London purple are the most 
reliable remedies to be used; that is, they can be depended upon 
to kill caterpillars that feed upon cabbage. Their use in powder 
form has been generally recommended especially in preference to 
using them in water alone, as it is difficult to make water adhere 
to the leaves of cabbage. But, as shown by experiments made 
on the cabbage moth larva late in the season, the indications are 
that it is best to use the above remedies in the wet form, pre- 
pared as given in formula in article on insecticides on a sub- 
sequent page. As shown inthe following experiments, if applied 
in powder form while the dew is on, as thick as farmers usually 
apply “slug shot,” or if a light shower should follow their appli- 
cation they are liable to injure the foliage. 

The following experiments, though a part of a number of dis- 
connected experiments which were primarily intended to test the 
killing properties in field and in laboratory of a number of the 
arsenites, show reasons for the above estimates: 

September 25. Sprayed a plat of 220 cabbage plants with Paris 
green, also sprayed the same number of plants with London 
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purple, both prepared according to formula given for water mix- 
tures of Paris green and London purple on page 763 of this report, 
except that one-third pound more of each poison was used. Each 
plat contained about an equal number of heads of the smooth 
and curled varieties. The mixtures were applied with a knapsack 
sprayer which has no agitator.. The mixtures settled some, so 
that the first heads sprayed in each case were thoroughly smeared 
with the lime and arsenites. 

September 28. No signs of injury by burning on any of the 
plants. In both cases more of the European cabbage butterfly 
caterpillars are dead than of the Cabbage-moth caterpillars. 

October 2. No injury to any of the plants sprayed September 
25. Some lime still adheres to the plants after a heavy shower 
of the 29th. 

A series of tests made in the laboratory by simply spraying 
the leaves of cabbage with an ordinary atomizer, showed more 
conclusively than the field test that lime aids the mixture in 
adhering to the foliage, as well as preventing injury by burning. 

October 2. While the cabbage was covered with dew about 150 
heads were dusted with Paris green, one part to 15 parts flour. 
Treated same number of heads with London purple, one part to 
15 parts flour. Applied the above powders with a “powder 
gun,” as thick as “slug shot” is usually applied. Each plat con- 
tained an equal number of smooth and curled varieties. 

October 6. Leaves of both varieties of cabbage burned in both 
plats. The Savoy variety injured the worst. 

October 17. Repeated experiment of October 2 under same con- 
ditions, except that the dew was off. 

October 19. Light shower. 

October 22. Each patch is burned slightly, especially the Savoy 
varieties. | 

It follows without proof that neither flour nor road dust will 
prevent free arsenic in Paris green or London purple going in 
solution if applied while the dew is on, and if applied when the 
plants are dry it adheres to the upper surface of the leaves and is 
no more efficient than when applied in water alone at least 
against the cabbage moth. 

Some of the market gardeners use Paris green as strong as 
one pound to 80 gallons of water for potatoes. There is no danger 


iit oes 
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to the plant in using it as strong as this if it is mixed with lime 
water. The lime should be water-slaked and not allowed to dry. 

As consumers are sometimes prejudiced against the use of 
arsenic, neither London purple nor Paris green should be used 
on cabbage after the heads are one-half grown. Numerous other 
remedies have been used, many of which are mere makeshifts. 
The apparent success of many of these is doubtless due more to 
the work of natural agencies than to any real virtue of the reme- 
dies. The following is a list of some of these remedies : 

Road dust, meal, flour; decoctions of alder, dog fennel, knot- 
weed and smartweed ; lime, salt, ashes, brine, lye, black pepper, 
Cayenne pepper, hellebore, Persian insect powder, oxide of sili- 
cate, “ par odium,” cresylic acid, carbolic acid, Pyrethrum, hot 
water, kerosene emulsion, and slug shot. All of the above- 
named remedies,’ except the last, kill by being brought in contact 
with the body of the insect. For this reason some of the larvee 
are sure to escape. Many of the gardeners on Long Island use 
slug shot instead of using Paris green. The active principle in 
this is arsenic, the same as in Paris green, and is as dangerous as 
the latter if enough of it is used. In many cases this is as unre- 
liable as road dust. Samples of it tested in the laboratory the 
past fall would not kill the larvae except when put on so thick as 
to smother them. 


Naturat AGENcIES wHion Assist IN THEIR DestRuUcTION. 


Parasites. Figure 2, Plate I, shows the cocoon of a small 
wasp-like chalsid fly, attached to a caterpillar. This is known 
as Apantales glomeratus. It aids in destroying large numbers of 
the “cabbage caterpillar” at least during dry seasons. This 
parasite is a delicate four-winged fly armed with a lance-like 
ovipositor with which it can penetrate the skin of the caterpillar 
and deposit its egg within the body of its host. These eggs 
hatch into footless maggot-like larve, which feed on the fluids 
but not on the vital organs of the caterpillar. When full grown 
these larvee bore through the body wall and spin a silken cocoon 


-on or near the caterpillar; within the cocoons they change to a 


chrysalis and finally back to the small four-winged fiy. At the 
time these parasites leave the body of the caterpillar the latter 
dies. The cocoons are light yellow in color and have been mis- 
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taken for the eggs of the cabbage butterfly. Some people even 
think they are the eggs of the caterpillar, which is an impossi- 
bility. 

Another valuable native parasite is /teromolus puparum,; 
which according to W. B. Alword* deposits its eggs in the cater- 
pillar just before the latter changes: to a chrysalis. As in the 
preceding parasite the eggs hatch into footless maggot-like larvee, 
but in this case they feed on all of the soft parts of the chrysalis. 
which soon changes to a peculiar brown color and becomes hard 


and lifeless. The parasites change to pups within the chrysalis. _ 


When they hatch they have to bore through the chrysalis walls. 
From two to three hundred of these parasites have been bred 
from a single chrysalid. If, as has been recommended by some 
writers, the chrysalids of the cabbage butterfly are gathered to 
be destroyed, instead of being crushed they should be placed in 


a box and covered with mosquito netting. The parasites can — 


escape through the netting as they hatch, and the butterflies will 
perish in a few days. 

These two parasites are delicate insects and probably the 
heavy rains in early summer prevent their increase in numbers 
sufficient to check the increase of the cabbage but+erfly. 

Bacterial disease — Micrococcus of the cabbage cater- 
pillar. This disease was first observed by Dr. Forbes at 
Normal, Illinois, in 1883. He is of the opinion that it was first 
noticed in the vicinity of Washington, D. C., by Dr. Riley, in 
1879, although the latter evidently did not realize what it was. 
Tt is apparently similar to the “ /lacherie” or “ Schlaffsucht” ot 
the silk worm; that is, it is due to a microorganism. 

The disease can be quite accurately distinguished by external 
appearances. In the first stages the caterpillars change from 
their natural, lively green color to a paler green. In a short 
time they have an ashy hue and are sluggish. Immediately 
after death they change to a sooty gray, the body contents 


change to fluid, the skin breaks easily and the dirty fluid becomes. 


smeared over the surface of the leaf. 


That it is a contagious disease we have only indirect proof. 


It has been observed in Illinois and Iowa for the past 10 years. 


aay it seemed to start in warm, dry seasons, in August or 











*U. 8. Div. of Ent. Bull. No. 13, 1886, pp. 50-51. 
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September, occurring in some localities and not in others. If the 
dry spell continued long enough the disease would appear in other 


_ fields, which, of course, was an indication of its spreading. 


Artificial cultures of the disease have been obtained by Dr. 
Forbes, of Llinois, and at the Iowa Expariment Station. Inocu- 
lations have been made from these cultures in both of the States, | 
but in every case the appearance of the disease in the fields has 
interfered with carrying the experiments far enough to obtain 
positive results. Still another cause which has interfered with 
the determination of the contagious character of the disease is 
the fact that no resting spores of this J/tcrococcus have been 
obtained in artificial cultures. During the fall of 1893, at the 
Iowa Experiment Station, a number of the diseased larvee were 
obtained from the field and placed in adry atmosphere until they 
became mummified. The past season Mr. Charles W. Malley, of 
the above Station, made cultures from these mummified larve. 
As far as microscopical characters and method of growth on 
culture media could be relied upon, the pure J eerococcus of the 
cabbage-worm disease was obtained. Some of the above cultures 
were obtained from Mr. Malley and bouillon, or beef tea, cultures 
were made from these. On August 22 a rieos of larve of 
Pieris rape and of the cabbage Plusia were taken to the labor- 
atory from the field of Mr. Van Dine and placed on cabbages grow- 
ing in flower pots. The bouillon was sprayed on the leaves and 
larve. By August 27 all the larve of the imported cabbage 
worm were dead, while Plwsza did not seem to be affected in the 
least. In a second case the bouillon was sprayed on the cabbage 
and the larye placed on the plants afierward. On August 27 
all these larvee were dead except one which had pupated. In the 
first case the bouillon culture was sprayed on the plants, full 
strength; in the second it was diluted with water 10. parts te 
one of the culture. 

On August 29 when Mr. Van Dine’s cabbage field was revis- 


ited to obtain a new lot of material to work with, the disease was 
_ found raging at a frightful rate. This of course puta stop to 


work with material from that field and deprived the test of all . 
certainty. 

A second attempt was made September 12 on material ob- 
tained from Mr. Van Dergau’s near Queens, L. I. The old 
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bouillon culture of August 14 was used. It was applied full 
strength to the leaves in a fine spray, allowed to dry and then six 
larvae of Pierzs were placed on the sprayed cabbage. On Septem- 
ber 20 only two of the larvee had died apparently from the dis- 
ease; the rest had pupated. .An experiment parallel with this 
was made by applying the spray to the leaves of the cabbage 
while the larvee were on the plant. Of the six larve so treated 
only one died with symptoms of the disease; one was killed by 
parasites and the rest pupated. Two checks were carried with 
the above tests in each of which several died from parasites and 
the rest pupated. No further attempts at artificial inoculation 
were made after this date as no fields were found where a few 
diseased worms could not be obtained. In the last experiments 
i is probable that either the bouillon culture had lost its virulence 
or had become contaminated by other germs. The laboratory 
was not fitted for such work so it was next to impossible to keep 
pure cultures. . 

As previously stated the reasons that no positive, direct proof 
of the contagious character of the disease has yet been obtained 
are: 1st. The difficulty of carrying the disease on culture media 
and retaining its virulence over winter. 2d. The difficulty of 
obtaining healthy caterpillars to treat after cultures of the disease 
were obtained. It is to be hoped that a trial with the disease may 
be made on Long Island with the first brood on early cabbage, 
before it gets started in the fields. In fact, this will be the only 
way of making field tests of the disease. If it should prove a 
success it would be necessary to test the germ thoroughly on 
higher animals before it can be recommended for general use. Of 
course we have a partial test of this from the fact that germs of 
the disease have been on cabbage for the past 10 years and prob- © 
ably longer. No ill effect could result from thoroughly cooked 
cabbage. Like all diseases and parasites it can only act as a 
check to the increase of the cabbage butterfly. 


Conclusions. Care should be used not to destroy the para- 
sites of the cabbage caterpillar, yet it should be remembered that 
these act merely as checks to their increase and can not be ex- 
pected to exterminate them. 

Preventive measures are worth more than all the named reme- 
dies, although applied at one time. If capturing is not practical, 
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the persistent use of Paris green on the first crop while the larves 
are small should be resorted to, even if but few butterflies are to 
be seen. There is nothing more true in the struggle between the 
gardener and the cabbage butterfly than the old adage, ““An ounce 
of prevention is worth a pound of cure,” and the result of neglect 
is a riddled crop of cabbage and a cursing from one’s thrifty 
neighbors. d 
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THE CABBAGE PLUSIA, OR CABBAGE MOTH. 
Plusia Brassice, Rrey. 
(Ord. Leprpoprera; Fam. Nooruip#.) 

This is a native moth, but is not as well known by gardeners 
as the cabbage butterfly; in fact, the injury which it does to late 
cabbage is usually considered to be the work of the larvee of the 
cabbage butterfly. 

The cabbage moth was first described by Dr. Riley* in 1870. 

Undoubtedly it does more damage to late cabbage and lettuce 

_on Long Island than the cabbage butterfly, as, in this locality, it 

is not checked by parasites. The larva is especially injurious to 
lettuce when the latter is transplanted from cold frames or open 
beds to the forcing-house. 





* Second Report of Insects of Mo., OC. V. Riley, 1870, pp. 110-112. 
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In Europe, according to Curtis,* there is a Plusza ealled the 
Y-moth (Plusia gamma), which ruins the turnip crop in some 
seasons. This is closely related to our cabbage moth. It has 
been noted in France that this species increases more rapidly in 
wet than in dry seasons; also, that it flies in the day-time regard- 
less of the character of the weather. Our native species is surely 
not as partial to wet weather, for it was found quite abundant on 
cabbage near Queens, N. Y., as early as September 10; still the 
cold rains of October and November evidently did not check 
their increase in the least. 

Dr. Thomas, in his Fourth Report on Insects of Illinois, says: 
“ Unlike most noctuids, Plusia flies during the day instead of the 
night.” Other writers state that it flies only at night. Both state- 
ments are probably true. They have been observed the past fall fly- 
ing around radish and mustard flowers in the late afternoon. As 
late as November 5 they were noticed flying around flowers at 
noon, but in all cases those taken at flowers were male moths. The 
females are very shy and were not seen on the wing except when 
frightened from their hiding places. . 


Food plants. Dr. Riley + gives cabbage, Crepis, clover, dan- 
delion, German ivy, Chenopodium, kale, tomato, mignonette and 
dock as food plants. Dr. Lintner {adds turnip, lettuce, celery 
and Japan quince, and has had it reported to him as feeding on 
parsley, heliotrope and Pelargonium. To these may be added 
spinach, on which plant it was found feeding late in October, 
near Jamaica, N. Y. 


Life-history and description. Like the cabbage butterfly 
it deposits its eggs singly on the outer leaves. The eggs are turnip: 
shaped and ribbed, and in color nearly pure white. Figure 3, 
Plate I, shows an egg magnified about 20 diameters. They 
are about the size of a mustard seed. The length of time 
required for the eggs to hatch does not seem to have been noted 
by any entomologist. 

The caterpillars are not provided with prolegs on the sixth and 
seventh segments like most Noctuids, so in traveling over the 











* Farm Insects, by John Curtis, F. L. S., etc., 1860, pp. 88-99. 
+ Bull. No. 6. U. 8. Entomological Commission, 1881, p. 78. 
¢ Second Annual Report Noxious and Other Insects of N. Y., 18&5, p. 91. 
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surface of the leaf they loop the body like the “ Measuring 
Worms” or “Geometers.” From this habit they are sometimes 
called “Cabbage Loopers.” 

Like the cabbage caterpillar they are only satisfied with feed- 
ing while very young on the outer leaves of the cabbage. As 
they increase in size they work toward the center of the head, 
and, if these are not fully formed, they will work into them as 
bad or worse than the cabbage caterpillar does. When about. 
one-fourth grown the caterpillars or larve are nearly as dark 
green as the cabbage caterpillar, but are distinctly marked with 
white longitudinal lines. When half to two-thirds grown they 
have changed to a light green and the markings are not distinct. 
There are very few hairs on the body. Two sizes of the larva 
are shown at Figure 5, Plate I. When full grown the caterpillar, 
instead of crawling away to pupate around some old fence or dead 
weed, like the imported cabbage caterpillar, crawls to the under- 
side of a leaf, usually one of the outer leaves of the cabbage, spins 
a thin silken cocoon and changes to a chrysalis. The chrysalis 
can be seen through the cocoon. It changes from the chrysalis. 
to the adult moth in 10 days or two weeks. 

The male moth differs from the female by having a conspicuous 
tuft of brown hairs on each side of the abdomen near the caudal 
end; also in having the white marks on the fore wings in the 
form of a dot and a V-shaped mark, while in the female the mark 
resembles the figure 8. These differences are nicely shown in 
Figs. 4 and 4', Plate I. The hind wings in both male and female 
are mouse colored, with the margins fringed with white and fawn 
colored hairs. Dr. Lintner* states that there are only two- 
broods of this motha year. The larve were observed here in 
large numbers as early as September 10. Moths issued in labora- 
tory as late as December 1. Eggs and larve were found on cab- 
bage as late as November 19. From the number of caterpillars 
found by September 10, it would seem that these must belong to. 
the second brood; if so, there must be at least three broods a 
year on Long Island. 

Dr. Thomast expresses the opinion that they hibernate in the 
adult stage. At least part of the last brood passes the winter in 











* Sixth Report on Injurious and Other Insects of N. Y., 1890, p. 184. 
+ Ninth Annual Report Noxious and Bent ficial Insects of Ili., 1&80, p. 43. 
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the pupa state, but there seems to be no reason to doubt that the 
adults can hibernate in rubbish, or in the leaves of the cabbage 
left on the fields all winter, as part of these plants become par- 
tially covered in plowing and live over winter. 


Remedies. Catching the moths with a hand net has)been 
recommended, but it is entirely impractical. As already stated, 
the female moths are rarely seen; this is especially true in the 
spring. Light traps may prove practical, but there is no record 
of their being tried. With the exception of the above-named 
preventives the same remedies should be applied for Plusza as 
for the cabbage butterfly caterpillar. The application of these 
poisons must be more thorough and as strong as the plants will 
bear, because, if Plusia gets a particle of food that disagrees 
with him he travels to new feeding grounds. In the series 
of experiments with Paris green, London purple and “ Slug Shot,” 
used in a dry form (part of which are given in the article on 
cabbage butterfly), no results worth mentioning were obtained on 
Plusia, as the larvee would travel to parts of the plants where 
powders could not be applied. Better results were obtained by 
the use of Paris green and London purple, with water and lime 
although tests with these in the laboratory indicated that the 
killing properties of both were lessened by the lime. This was 
especially true with the London purple. 


Natura AGENCIES wHioH Assist IN THEIR DeEstTRUCTION. 


Parasites. A few chrysalids have been found the past fall 
at Jamaica N. Y., which appear to be infested by Pteromalus 
puparvum, but nothing has been bred from them, nor were any 
larve found that showed any indication of parasites. Curtis 
states that to his knowledge the Y-moth has no parasites.* 
Parasites have been bred from Plusia by Dr. Riley and Prof. 
Howard, and an egg parasite by Prof. Ashmead. These para- 
sites were obtained in the southern half of the United States. — 


Diseases. Prof. Osbornt mentions the occurrence of a disease 
on Plusia at Ames, Iowa, during the fall of 1892. This was the 
only check to this pest observed on Long Island the past fall. 
Sickly specimens were first noticed October 27 on cabbage. Later 


* Farm Insects, 1860, pp. 89-90. 
, ¥*U.8. Dept Agriculture, Div. of Ent., Bull. No. 30, 1893, p. 43. 
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it was found in several localities very virulent on larvee feeding on 
lettuce, especially in cold frames. The first outward symptoms of 
the disease is the yellowish appearance of the larvae. At death 
they are ashy grey. In addition to the color they are firmly fast- 
ened by the prolegs and hang with head downward. They soon 
change to a dirty putrid mass the same as the cabbage caterpillar 
when affected with the bacterial disease. But instead of thriving 


during warm weather like the disease of the cabbage worm, this 


later disease did not appear until the cold wet weather of October 
and November set in. 


Conclusions. First. The cabbage moth did more damage to 
late cabbage on Long Island in 1894 than the cabbage butterfly. 
It is liable to ruin late crops of lettuce, especially transplanted 
crops. 

Second. Apparently it is three-brooded on Long Island, and 
probably hibernates both in the adult and pupa stages. 

Third. Paris green mixed with lime water is the surest remedy 
for it. 

Fourth. It has but few natural enemies on Long Island, but is 
attacked late in the fall by a virulent disease. 


REFERENCES To FurtrHEeR LITERATURE. 
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THE CABBAGE PLUTELLA. 
Plutella cruciferarum, ZR... 
ot (Ord. Leripoprera: Fam. Tre.) 


This moth has been described under the following names: 
“The Web Moth,” “ The Cabbage Leaf-Miner,” “The Diamond- 
back Turnip Moth,” “The Diamond-back Cabbage Moth,” “The 
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Diamond-back Moth,’ and “The European Cabbage Web 
Moth.” , 

It is not a native, but apparently the exact time of its importa- 
tion is not known. In this country it was first observed in IIli- 
nois by Dr. Fitch,* in 1855. From its habit of hiding under a 


web he described it as “ The Cabbage Web Moth” (Cerastoma — 
brassicella). We found it in New York in 1869. Several Euro- 


pean and American writers state that there are but two broods 
in a year. Curtist says: “ There is a succession of broods in 
England.” Prof. Gillette} found the cocoons on early cabbage 
in June in Colorado, and says: “There are probably three or 
four broods in a season.” It was observed near Jamaica, N. Y., 
the latter part of July. Adults and larve were found every 
month from then until November 27, at which time the larve 
were still feeding on cabbage. It was not noticed in injurious 
numbers the past fall on Long Island. In some seasons it occurs 
in numbers sufficient to do a great deal of damage to rape and 
turnips. It is also known to feed on cauliflower and Brussels 
sprouts as well as on cabbage. It injures cabbage principally in 
the early part of the season. 


Life-history and description. No one in this country 
seems to have noticed the eggs. Curtis, in his Farm Insects, 
figures them in a cluster, but does not mention them in the text. 
It seems scarcely probable that they are laid in clusters, when 
the caterpillars are always found feeding separately the same as 
the larve of the cabbage butterfly and moth. 

The caterpillar is a pale green worm about one-fourth inch 
long, with stiff dark hairs scattered over the body. It is usually 
found hidden under a web. If touched it will fall a short dis- 
tance and hang by a delicate silken thread. When feeding it 
usually leaves its web, especially when nearly full grown. Very 
often, as shown in Fig. 6, Plate I, they do not eat entirely 
through the leaf tissue. This habit has given them the name of 
“Cabbage Leaf-miner.” When full grown the larva spins a thin 
cocoon in a fold on either side of the leaf. According to Curtis, 
who quotes from M. Duponchel, between 12 and 20 days are re- 
quired for the larva to change to a chrysalis and finally to the adult. 

* Fitch’s First Report on Noxious, Beneficial and Other Insects of N. Y., 1855, pp. 170-175, __ 


+ Farm Insects, by John Ourtis, F. L. 8., etc. 
+ Bull. No. 24, Colo. Agri. Exp. Sta., 1893, 
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The moth is rarely seen except when frightened from its hiding 
place. 

The four wings have a white or yellowish white wavy band on 
the hind margin. When seen at rest these bands are united 
along the back so as to form three diamond-shaped spots. The 
hind wings are fringed with long hairs. It probably passes the 
winter in the pupa and adult stages. 

Parasites. In this country entomologists have bred seven 
species of parasites from this insect. The most common one 
found here the past fall was Lemneria tibiator Cr.* Apparently 
it does not sting the larva until the latter has spun its cocoon.. 
After devouring the larva of the Plutella the larva of the 
parasite spins a paper like cocoon within its host. As late as 
November 27 it was almost impossible to find cocoons of 
Plutella that were not parasitized, besides, the adult parasites 
were still active at that date. 
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* Kindly determined for me by L. O. Howard, United States Entomologist, 
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Conclusion.— This moth will not be apt to be injurious to 
cabbage on Long Island next year. It is probably three brooded 
in this locality. Thorough treatment of cabbage with the 
arsenites for the cabbage moth and the cabbage butterfly will 
prevent any unusual outbreak of the cabbage Plutella. 


CABBAGE APHIS. 
Aphis brassice, Linn. 
(Ord. Hemrprera: Subord. Homoprzrra: Fam. Apurpip2.) 


Probably there is no better known cabbage pest than the cab- 
bage aphis, also known as cabbage louse and “greenfly.” This 
pest has done as much or more damage on Long Island the past 
season than the cabbage caterpillars, that is, estimating the dam- 
age from early spring till late fall. Mr. J. M. Lupton, of Matti- 
tuck, who is an extensive grower of garden seeds, states that it 
caused a large amount of damage to seed cabbage by injuring the 


seed stalk so that in some places no seed was produced. Mr. Van , 


Dergau, of Queens, made the same complaint. It also caused con- 
siderable damage to cabbage in the seed beds. 

Many heads of the last two crops of cabbage were actually 
filthy from the masses of lice on them. It was not an uncommon 
sight in cabbage fields to see heads with the outside leaves dead- 
and covered with the inflated skins of what had been parasitized 
aphids; above this would be afew half-dead leaves covered with 
about an equal number of parasitized and live aphids, while 
within the withy head would be masses of perfectly healthy 
lice. 

This was especially true of the Savoy varieties. Some garden- 
ers seem to have the idea that this variety of cabbage is freer 
from insect injury than other kinds. Observations the past fall 
would indicate that this is simply due to appearances and not — 
fact. Plant lice curl the leaves of all cabbage more or less. The 
Savoy variety furnishes a natural protection to them. It natur- 
ally follows, though, that any variety which forms a solid head 
rapidly, if given half a chance, will have the advantage over slow 
heading varieties. 
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There is also a general opinion that plant lice only thrive in 
dry seasons. It is known that some root-infesting plant lice can- 
not live except in boggy, wet land. After a heavy shower the 
Cabbage Aphis is not noticed on the cabbage as thick as just pre- 
ceding the storm; but ina day or two they can be seen swarm- 
ing over the leaves as thick as ever. The rain simply washes 
them into the folds of the leaves where they may be found piled 
up and possibly covered with water, but perfectly dry, as the 
pulverulent secretion on the body protects them. This pulveru- 
lent ashy secretion is not only a protection but makes this Aphid 
easily distinguishable from any other cabbage louse. 


History. The Cabbage Plant Louse was probably introduced 
from Europe atan early date. Dr. Fitch shows, by a reference to 
the Transactions of the New York State Agricultural Society for 
1791, that it was a known cabbage pest in this country at that time. 

Plant lice differ from most insects in that all broods are not 
produced from eggs. In general, the first brood of the season 
hatches from eggs that were deposited by the last brood of the 
preceding fall. This first brood is composed entirely of so called 
wingless females. When about eight days old they commence 
to give birth to young plant lice. The second brood is also com- 
posed entirely of so-called females. In many cases the females 
of the second brood are all winged, and they migrate from the 
plant on which the eggs were deposited to some other plant, 
where the third brood is deposited. Here two or three broods, 
all females, are produced, depending on the length of the season. 
Next follows a brood of winged females, which migrate back to 
the plant on which the eggs were deposited the previous fall, 
and give birth to a brood of true wingless females. The latter, 
after attaining their growth and pairing with the winged males, 
deposit the eggs. This, in brief, is the general life cycle in North 
Temperate regions. i 

With the cabbage louse it is an unsettled question as to how 
and where it {survives the winter. Prof. Weed* succeeded in 
finding a few eggs and males, also the egg-laying females on cab- 
bage in 1889, which he described. This is said to be the first 
description, but in the Jour. Royal Agrl. Society of Eng. (vol. 





* Insect Life, vol. Il’, page 289 (1890). 
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V, p. 54), will be found a description of the male of Aphis 
brassicee by Curtis. A number of writers on entomology are 
quite positive that it must deposit eggs to survive the winter. 
In the collection of Aphididze at the lowa Experiment Station 
there is aspecimen of a male cabbage Aphis collected in August. 
This much is certain, that this Aphid survives the winter on cab- 
bage stored in cellars and pits, also that the cabbage stored in 
pits for seed purposes furnishes the supply of Aphids for infesting 
the seed-stalks in early spring. Prof. Webster* has found them 
in February on cabbage in the field in Texas. It is also a fact 
worth considering that the Cabbage Aphis has winged females in 
all broods observed throughout the summer. 

In conclusion, this Aphid apparently has been a pest on cab- 
bage in a wild state, where it probably followed the general rule, 
but owing to its hardy nature and the fostering care of man in 
developing the cabbage it has lost the habit of producing true 
females and males at any fixed period. In fact the latter only 
occur often enough to maintain the vitality of the stock. 

The main thing of interest to the gardener is how to get rid of 
the broods that survive the winter. With this idea in view the 
following tests were made the past fall. 


Remedies. [first -— Bisulphide of Carbon. 

September 21, 5:00 rp. m. Placed a head of cabbage badly 
infested with cabbage Aphis under a bucket in laboratory. Put 
about two fluid drachms (two small teaspoonfuls) of bisulphide of 
carbon in a saucer and placed it under the bucket. This was 
equivalent to about 44 fl. dr. of bisulphide to one cubic foot of air. 

September 22, 8:00 a.m. All insects dead. Plant injured. 

October 3. Put 50 cabbage heads, that were filthy with 
plant lice, ina pit 14 feet long, 13 inches wide and 20 inches 
deep. Two plates were set on the cabbage about seven feet © 
apart. Put 24 fl. dr. of bisulphide in each plate, covered the pit 
with two boards and buried six inches deep with earth. This 
was equivalent to two fl. dr. of bisulphide of carbon to every 
cubic foot of space occupied by air and cabbage plants. 

October 6. Took cabbage out of pit. Not a living insect 
could be found. None of the heads appeared to be injured. 





* Bull No. 51, Ohio. Agrl. Exp. Sta., p. 109. 
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Through a misunderstanding these cabbage plants were not 
transplanted, as was intended, to test whether the vitality of the 
plant was injured by the bisulphide fumes. It is recommended 
though, that all seedsmen who raise cabbage seed, open the pits 
a few days before time to set the cabbage in the field, place 
shallow dishes in the pit, using one for every 10 cubic feet of 
space, and in each dish put not more than one teaspoonful of carbon 
bisulphide for each cubic foot of space. Close the pit and leave 
closed two or three days. Care must be taken not to spill any of 
the liquid on the plants as it will injure them. Care should also 
be taken not to use this liquid around a fire or flame of any kind 
as the fumes are liable to catch fire and cause an explosion. Also 
remember that the fumes in close quarters are death to all animal 
life. 

A series of tests of the fumes of this liquid on lettuce were 
_ made in tbe laboratory in a tight glass chamber. One fi. dr. to 
every 1.5, cubic feet of air space killed the Cabbage Moth cattr- 
pillar and plant lice. Temperature of the room approximately 
65 degrees. Lettuce injured. The least quantity used was one- 
quarter fl. dr. to every 1,5, cubic feet of space, or approximately 
one fi. dr. to every four cubic feet of space. This, at a temper- 
ature of 5‘) degrees after three hours’ time, killed part of the 
Cabbage Moth caterpillars, a few revived afterward; it did not 
injure the plants. [For plants as tender as lettuce only one fluid 
drachm should be used for every three cubic feet of space. 

Second — Other Remedies. Nearly as many remedies have 
been recommended for this pest as for the European cabbage 
worm. It should be remembered that plant lice are only killed 
by insecticides which smother or kill by contact. None of the 
poisons will kill them. The best remedy for outdoor purposes is 
_ kerosene emulsion diluted with 10 parts water. It should be 
applied to the lower as well as the upper sides of the leaves, and, 
if possible, while the cabbage are small. A number of tests of 
Pyrethrum, Persian Insect Powder and tobacco dust were made 
in the laboratory. Of these tobacco was found to be the most 
active killing agent. Pyrethrum and Persian Insect Powder are 
considered good, but are liable to be adulterated and to lose their 
strength. 
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Food Plants. At the Queen’s County Fair, last September, 
the following plants on exhibit were infested with the Cabbage 
Aphis: Kohl rabi, kale, Brussels sprouts, broccoh, cauliflower 
and cabbage. In addition to these in the field, it was noticed on 
mustard, ruta-bagas and radish. Prof. Ashmead* gives field 
cress (/satis tintoria), Shepherd’s purse (Capsella bursa pastoris) 
and charlock (Srassica arvensis). 

Enemies. Seven different species of parasites have been reared 
from the Cabbage Aphis in this country and Europe. These 
parasites are very small wasp-like insects. The females are all 
armed with a lance-like ovipositor with which they pierce the 
skin of the aphid to deposit their egg. After the little larva has 
attained its growth it usually changes to a pupa within the aphid. 
In a few cases they issue and spin a cocoon under the dead body 
of the louse. Parasitized aphids can always be distinguished by 
the brown paper-like appearance of their bodies when dead. 

* Aside from the parasites the following insects prey upon plant 
lice: Tree crickets, Lace-wing flies and several species of diptera 
(flies) in the larval stage, also “Lady Birds” in the adult and larval 
form. | 
REFERENCES TO OTHER LITERATURE. 
Koch: Die Pflanzenleeuse, pp. 149-150 (1857) 
Curtis: Farm Insects, p. 69 (1870). 


Kaltenbach: Monographie der Familien der Pflanzenleuse, 


pp. 106-107 (1872). 
Buckton: Monograph of British Aphides, pp. 33-35 (1879). 
Weed: Insect Life, vol. III, p. 289 (1890). 


THE GREEN FLY (22hopalosiphum dianths ScHRank). 
(Ord. Hemiptera: Sub. Ord. Homorrs:a: Fam. ApuivZ.) 


This aphid is the universal “Green Fly” of gardeners. It 
occurs throughout the fall on the underside of the outer leaves of 


cabbage and on turnips. It very rarely increases in suchnumbers — 


as to cause serious injury to cabbage, but entire turnip fields are 
sometimes ruined by it. Ourtist calls it the “'Turnip-leaf Plant- 
louse,” and describes it as Aphis rape. We also states that in 





*U. 8. Dept. Agricultural Div. of Ent., Bull. No. 14, 1887, p. 12. 
+ Farm Insects, by John Curtis, F. L. 8., etc., 1870, p. 68. 
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1842 between 500 and 600 acres of turnips were destroyed in two 
localities in England by this aphid. Prof. Davis* describes it as 
a “Oelery Aphis,” and reports it as occurring on celery in Michi- 
gan. ‘It is known to occur on a large number of different garden 
plants and weeds; also to injure most kinds of greenhouse plants 
if not kept in check. Buckton gives over 60 food plants for it. 

The winged females were very numerous in this locality 
(Jamaica, N Y.) during the month of October. They Were 
especially noticed because of flying into houses and greenhouses. 
Lettuce transplanted from cold frames and beds were smoked to 
give it a start ahead of the plant lice which were already upon it. 

This louse is easily distinguished from the cabbage louse, from 
the fact that its body is not covered with a pulverulent secretion 
and it is of alivid greencolor. The antennexare nearly as long as 
the body, and black. The cornicles or nectaries reach to the end 
of the body and are also black. 

Like the cabbage louse it has no fixed habits of producing 
winged females and migrating. Probably it survives the winter 
principally on greenhouse plants, for Kaltenbacht says, “ On pot 
plants the mother (viviparous female) produces living young 
throughout the whole year.” (“Aus Topfpflanzen bringen die 
Mutter das ganze Jahr hindurch lebende Jungen.’’) 

The finding of a few egg-laying females on cabbage late in 
November here on Long Island would indicate though that eggs 
are sometimes deposited. 


‘Remedies. Probably no better remedies can be suggested than 
those already well known to florists, namely, tobacco dust and 
tobacco fumes. In the field it should be treated the same as the 
cabbage louse, especially when occurring on celery. 


Enemies. This aphid apparently is not infested with parasites 
to such an extent as the cabbage aphis, in fact, no parasitized 
_ specimens of this aphid were found on cabbage the past season. 
However, they are affected bya fungous disease (Hmpusa aphidis). 
The latter part of November nearly two-thirds of all the colonies 
on cabbage were merely yellowish brown masses stuck to the 
leaves by the threads of the fungus. This disease was also ob- 
served on the same aphid on lettuce in greenhouses. 


* Bull, No, 102, Agr’l Exp. Sta., Mich., 1893, p. 20. 
+ Monographie der Familien der Pflanzen!zeuse p. 42, 1872. 
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Complete descriptions may be found in the following works : 

Aphis dianthi, Scar.: Die Pflanzenleuse, C. L. Koch, pp. 
49-44 (1857). | 

Aphis rapae, Curtis: Farm Insects, John Curtis, F. L. §., ete., 
p. 68 (1870). 

Lthopalosiphum diantht Scax.: Monographie der Familien 
der Pflanzenleuse, J. H. Kaltenbach, pp. 42-44 (1872). 

Lhopalosiphum dianthi Scur.: Monograph, British Aphids, 
Geo. B. Buckton, pp. 15-21 (187¥). 

Lhopalosiphum dianthi Scur.: Aphididae Minn. Oestlund 
(1880). 

ONION THRIPS. 
Thrips ali (GitLetTE), Bracx. 

(Ord. Paysopupa; Subord. TreresrantiaA; Fam. STENoPTERID#.) 


This insect, though known as “ Onion Thrips,” because first 
described from onion, might properly be called “ Cabbage Thrips.” 

Ata preliminary meeting of the prominent farmers of Long 
Island, July 2ist, when the work of the sub-station was com- 
menced, Mr. J. W. Cain mentioned that a rust was injuring the 
cabbage. Opportunity to examine this “rust” was found the 
same day. It proved not to bea rust but the work of a species 
of thrips. Specimens of this were submitted to Miss Alice M. 
Beach, of the lowa Agricultural College, who pronounced them 
Thrips alii. Later in the season specimens of Thrips ali were 
found on onions here and compared with fresh specimens from 
cabbage proving them to be identical. 

Their injury is confined principally to the outer leaves of the 
cabbage. In ordinary seasons they will probably cause no 
marked damage, though the past fall their injury was sufficient 
to cause the outer leaves of the second crop of cabbage to die. 
Onions is the crop that they injure principally, especially in 
sections where the crop is not harvested till October. In sections 
like Long Island, where the crop is started in the fall and 
harvested earlier in the season, probably they will not be a seri- 
ous pest, though the past fall some fields of young plants showed 
the “white blight,” which is caused by this insect. eating the 
green portion of the leaves. In fact they apparently left the 
cabbage the latter part of September and went to onion fields 
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Prof. Gillette* reports this pest as doing serious harm to onions 
in Colorado during July and August for the past two seasons. 
It was very destructive to onions in the eastern portion of Iowa 
during July of the present year. 

Dr. Lintner} mentions a thrips on cabbage in his ninth report 
and considers it a new species. 

Prof. Smith{ mentions a thrip very injurious to onions during 
the fall of 1890. Probably in both these cases these were Thrips 
alin. ) 

Dr. Packard in his Second Annual Report on the Injurious and 

Beneficial Insects of Massachusetts describes a thrips injuring 
onions but he considers it to be the “ wheat thrips” (Lzmothrips 
tritici). He estimated that at least $10,000 worth of onions in 
Essex county alone were destroyed by this pest. This does not 
appear to be identical with ._Zhrips aliz, but was probably what 
is now known as Thrips striatus. Prof. Gillette in bulletin 
referred to above treats of the “onion thrips” as Thrips striatus? 
but mistrusting it might be a different species suggests the name 
of Limothrips aliz. Miss Beach of the Jowa Agricultural College 
has since redescribed it and placed it in the genus Z/rzps, call- 
ing it Thrips alia. 
- Description. It canbe distinguished as follows: The wing- 
less forms are light yellow in color and about =; of an inch long. 
The winged specimens are more of an ash color. They run 
rapidly over the surfaces of the leaf and throw up the tips of the 
_abdomen in a threatning manner; this though is apparently done 
to aid in spreading the wings. The wings are four in number 
and when spread for flight as shown in Fig. a, Pl. II, they are 
seen to be fringed with hairs. (In the figure portions of the body 
are shaded too much.) The antenne are seven jointed. The 
eyes are quite large and dark colored. The main characters for 
distinguishing this from other species of thrips must be made out 
with the microscope. The number of antennal joints, the arrange- 
ment and number of spines on the wings and abdomen are the 
main specific characters. 


* Bull No. 24, Colo. Agrl. Exp. Sta., p. 13. 
+ Ninth Report on Injurious and Other Insects of N. Y , 1892, p. 145. 
t Report Ent. Dept. N. J., Agri. Coll. Exp. Sta. for 1893, p. 441. 


760 REPORT OF THE ENTOMOLOGIST OF THE 


History. The eggs are deposited within the tissue of the plants 
on which the adult thrips feed. | 

Both males’and females are wingless in the larval stages. The 
males always remain wingless. The females have four membran- 
ous wings when full grown. 

Food Plants: It is known to feed on Kale, Cauliflower and 
Sweet Clover (Melilotus alba) as well as on Cabbage and Onions. 

Remedies: The only remedy for them tried on cabbage was 
kerosene emulsion one part stock solution to ten parts water. 
This did not give as satisfactory results as desired because of the 
difficulty of getting the emulsion on all parts of the cabbage leaves. 

A better plan would be to thoroughly spray the onions with 
kerosene emulsion, and not attempt to spray the cabbage, as the 
damage to them is small. This pest can not be killed with poisons 
to an advantage. Dr. Lintner recommends the use of Pyrethrum 
on cabbage. 

Enemies. No parasites have been obtained from the onion 
thrips, and it has but few enemies that feed upon it. Indications 
of a fungous disease were found near Queens, N. Y., but the 
material was not preserved in condition that would permit its 
character to be positively determined. 


THE HARLEQUIN CABBAGE BUG. 
Murgantia Histrionica, Haun. 
(Ord. Hemiprera; Subord. Heteroptera; Fam. Pentatomide.) 


This insect, although a Southern cabbage pest, is mentioned — 
because Dr. Lintner predicted as early as 1882 that it would 
migrate to the north and become a cabbage pest in New York 
State, at least m the southern tier of counties. On September 
25 several adult and larval forms were found feeding on rad- 
ishes near Jamaica, N. Y. Mr. Lowe reported seeing it previous 
to this date near New Lots Road, Long Island. It injures cab- 
bage by puncturing the leaves similar to the way in which the 
*““Squash-Bug” injures the squash vine. 

The adult bug is about three-eighths of an inch long and nearly 
one-fourth of an inch wide. The head is black, with two small 
yellowish-white lines between the eyes. The thorax is orange 
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colored, with a black irregular ring, which in some specimens 
incloses, and in others only partially incloses, an orange spot. 
The scutel, which is triangular, is black, with two yellowish- 
white spots at the basal angles and an orange cross in the center. 
The coriaceous or thickened portions of the wings are orange- 
red, with two oblique bars or double black spots on each; the 
tips are black. 

The immature forms of the bug are marked similar to the adult, 
but have no wings. 

As the principal remedy that has been recommended is hand- 
picking, it will be best for the Long Island farmer to make an 
effort to destroy them before they get a foothold. 


‘THE ZEBRA CATERPILLAR. 
(Mamestra picta, Harris.) 
(Order, Leprporrrra: Fam. Nocrorn2.) 


Though rarely occurring in injurious numbers this pest some 
times attacks late cabbage and rutabagas. None were observed 
on cabbage and but few on rutabagas in any locality on Long 
Island the past fall. 

It is easily distinguished by its velvety black color, tawny red 
head and legs, and two yellow lines along éach side of the body, 
between which are many irregular white zebra-like lines. When 
full grown it is two inches long. It is three brooded and passes 
the winter in the pupa state. It feeds indiscriminately on quite 
a number of plants. 


THE CABBAGE PIONEA. 
(Pionea rimosalis, GUEN.) 


Although this pest was not noticed on Long Island the past 
season attention is called to it from the fact that it is a severe 
pest at times in localities where cabbage is raised. It is espe- 
cially injurious because of its habit of boring into the heads. 
It is a small purplish brown caterpillar about one-half inch long, 
transversely banded with two or three white lines to each segment. 
It pupates at the surface of the ground in a light oval cocoon. 
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THE SOUTHERN CABBAGE BUTTERFLY. 
(Pieris protidice, Bp.) 

This is the native cabbage butterfly. Its habits are similar to 
the imported cabbage butterfly. The butterflies have more black 
marks on the wings than the imported species. No specimens of 
this pest were noted the past fall on Long Island. The three 
last-named insects should be treated with the same remedies as 
the imported cabbage butterfly. 


II. NOTES ON THE STALK BORER. 
(Gortyna nitela, GUENEE.) 


During the fall numerous complaints were received with regard 
to the injury caused to corn by the “Stalk Borer.” As it is its 
nature to bore into the stalk it is a difficult matter to apply effi- 
cient remedies. It hibernates in the moth stage. 

One field of corn was observed which had the first three or 
four rows riddled by this pest. These rows were alongside a 
fence that has been allowed to grow up to weeds and underbrush. 
Burning such neglected corners where possible, late in the fall, 
or early in the spring would destroy quite a number of adult 
insects which seek such places to pass the winter. 


Ill. INSECTICIDES. 


Throughout this report reference is made to the use of differ- 
ent remedies without giving in all cases explicit formule for 
making the same. Tor convenience the formule of the principal 
. insecticides are grouped together. It should be remembered that 
these insecticides are not controlled by letters patent. Patent 
insecticides are fast reaching the level of patent medicine. Each 
is warranted to kill all insects and plant diseases. A few contain 
the principal ingredients of the unpatented insecticides in small 
quantities. 

Insecticides are of two kinds or classes — first, those which kill 
by poisoning, and second, those which kill by contact, killing 
either by irritation or by smothering. It is necessary that the _ 
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insects eat the poisons before they can be injured by them, hence 
the first class of insecticides can not be used for all insects. The 
second class may be used on all insects but is far from practical 
in many cases. 

The unpatented remedies of the first class are: “‘ Paris green,” 
Arsenite of copper, “ London purple,” Arsenite of lime, 
and “Gypsine” or Arsenate of lead. These are sometimes 
spoken of as the “ Arsenites.” They can be used in dry powder 
form or with water. When used in powder form they should 
be mixed with flour, road-dust, or land plaster, at the rate of one 
part of the poison to 15 or 20 parts of flour or plaster. 


Lormula for water mixtures. 


Faris green or London purple ........... 1 pound. 
Lime unslaked .... .. Ay ee MURR Paes ws 16 pounds. 
WG Ra CEL CZAR Vl 160 gallons, 


Slack the lime and add to the Paris green with sufficient water 
to make 160 gallons. 


Formula for Gypsine. 


Lead! acetate (sugar of lead).............. 11 ounces. 
Rememstiae OL SOUR NP is ee ot 4 ounces. 
SRE AE oestees BID ERS A eee 160 gallons. 


For cabbage insects it is best to use the arsenites in water. 
Milk of lime should be made from water-slaked lime. The lime 
not only prevents any injury to the foliage by the arsenite, but 
also aids in making the poison adhere to it. 

_“Gypsine” is one of the remedies used by Gypsy Moth Com- 
mission of Massachusetts. It needs to be tested more thoroughly 
before being recommended for general use. Its principal advan- 
tage lies in the fact that it does not injure the foliage. 

Paris green ought to be purchased at 25 to 35 cents per pound, 
depending on the quantities purchased. London purple should 
not cost over 10 to 12 cents per pound. For making ‘‘ Gypsine” 
sugar of lead can be purchased at 14 to 18 cents per pound, and 
arsenate of soda at 8 to 10 cents per pound. 

The principal insecticides of the second class are kerosene 
washes, resin wash, bisulphide of carbon, tobacco and hot water 
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Kerosene washes are of two sorts, and the formule are usually 
given for stock solutions. These are, first: 


Kerosene and Soap Emulsion. 


Heergsene 65:47. Sis iid eoleed i et cial Benen 2 gallons. 
BORD cosa citetinte die inate ly ese ats bee een 4+ pound. 
Wiaber (SOLE). ot eis. Sche ities eee ae 1 gallon. 


The soap should first be dissolved in the water by boiling. 
Remove from stove and while hot add the kerosene. The mix- 
ture should be violently agitated, either by churning or by being 
pumped back into itself. This should be continued for 5 or 10 
minutes, or until the mixture has the consistency of cream. 
Where rain-water can not be had, a little lye or more Be should 
be used to “break” the water. Second: 


Emulsion of Kerosene and Sour Milk 


Kerosene 1. ies ices Oe he ae ee 2 gallons. 
Mal kaise hel. (peal hie Al a 1 gallon. 


This simply requires churning without heat. Sweet milk may 
be used by adding a little vinegar. The second emulsion will 
not keep as long as the first. 

These stock solutions should be diluted with 10 to 20 parts 
water when used, depending on the susceptibility of the foliage 
to injury from the emulsion and the kind of insects to be treated. 
The soap emulsion becomes hard by standing, and should be dis- 
solved in a little hot water when wanted for use. Care should 
always be used not to have free oil in any of the emulsions. 


Resin wash. 


Cc Weapon Se ieier ak se AC HG Us ge rer deen kl ea, 20 pounds. 
Caustic soda,.......... fc aN el ed Nea 5 pounds. 
BISA Olly) i ih ra Ari ciate Secale A mele Rae 4 pints. 

Wiatersto make, ssa kG ey, anes 100 gallons. 


The resin and caustic soda should be finely broken up to help 
in dissolving them. They should be put in an iron kettle with 
the fish oil and water enough added to cover the whole. The 
boiling should be continued from one to two hours or until the 
compound will mix with water without forming yellowish flakes. ~ 
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Bisulphide of carbon has been partially described in article on 
cabbage aphis. It is a colorless liquid with an offensive smell. 
It is heavier than water and the fumes are heavier than air. If 
applied directly to plants it evaporates so rapidly that it may 
freeze them. Bisulphide of carbon can be purchased at eight 
cents per pound in barrel quantities or at 10 cents per pound in 
50 pound cans. 

Tobacco may be used as a powder, as a liquid or in the form of 
fumes. As previously stated it is a more active insecticide than 
- most of the “insect powders.” 

Hot water is a useful insecticide, on a small scale, when it can 
be applied directly to the insects. | 

Omitting a few special cases insects which feed on plants may 
be divided into two groups, based upon their method of feeding, 
viz., biting or gnawing insects and sucking or pumping insects. 
For the first group, or biting insects, only the first class of 
remedies are practical. For the second group or suctorial insects 
only the second class of insecticides can be used. 

For a more complete description of insecticides, their prepara- 
tion and use, farmers will find “The Farmer’s Bulletin,” No. 19, 
issued by the United States Department of Agriculture, a very 
practical work. 
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ig. 1.1 Photomicrograph of the egg of Pieris rape, showing 
the larva in the act of gnawing out. Magnified, about 45 
diameters. 


Fig. 1. Same as Fig. 1!,after hatching. Magnified approximately, 
30 diameters. 


Fig. 2. Portion of cabbage leaf showing larva of Pieris rape 
covered with cocoons of a parasite (Apaniales glomeratus). 
Natural size. Diagrammatic. 


Fig. 3. Photomicrograph of the egg of Plusia brassicw. Magni- 
fied approximately, 20 diameters. 


Fig. 4. Female of Plusza brassice. Natural size. 
Fig. 4". Male of Plusza brassice. Natural size. 


Fig. 5. Two sizes of larva of Plusia brassice on portion of cab- 
bage leaf. Natural size. 


Fig. 6. Portion of cabbage leaf showing larva of Plutella cruci- 
Jerarum feeding. Slightly magnified. 


Fig. 61. Cocoon of Plutella cruciferarum. 
Figures 1, 1’, 3, 4, 4", 5, 6 and 6* were photographed from nature 


by Mr. L. V. Hallock, of Queens, N. Y., from material furnished 
by the writer. 
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Fig. a. Thrips alii. Magnified, about. 45 diameters; drawn from 
specimen mounted in balsam and sligh ly pressed out. The 
antennee are a trifle too long and in life the last tarsal joint 
is more bladder shaped. Slightly diagrammatic. The line 
at a’ represents the natural size of the specimen. 


Fig. 7. Photograph of cabbage leaf show ng work of ZThrops aliz. 
Slightly magnified. 
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